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INTRODUCTION 



PHILIP CLAYTON 



There was a time when scholars disputed whether the discussion of science .and 
rdigion could ever be viewed as a specialized field on iu own. Admittedly, some 
attention was always devoted to the relations-and especially the- tensions-bctween 
these two key areas of human experience, and educated persons generally held strong 
opinions aboui whether they could be harmonised. Still. Jttcmpts co make progress 
on questions or science and religion, much less to resolve them fuUy. were v,ewed u 
exercises in futility. Devoting good scholarship to such questions would at best create 
an impression of rigour and rationality where none could be had- 

Of course, from another perspective, any discussion of the possibility of science 
and religion' as a distinct field of study represented a clear step forward from the 
dominant prejudice of an «rfi« age. After all. prior to such discussions it was 
common knowledge that science and religion were at war With one another-a 
warfare so bloody and of such great import that no Geneva Convention could ever 

regulate in battles. 

Today, by contrast, it Htm hard to deny that a new area of study has emerged, one 
devoted to the studv of the complex and multifaceted relationships between science 
and religion. The chapters in this Handbook, and the thousands of references 
provided here to Other bodies of literature, nircly testify to the existence of a distinct 
field of inquiry. Scores of monographs and hundreds of articles appear each year, 
clowns of conferences are bring convened annually on specialized research topics; 
and refcrecd journals are springing up to publish important results in the field. Not 
only scholars of religion, but now more and more scientists are finding that they wish 
to explore the lines of relationship between the two domains. 

The Oxford Handbook of Science and Religion seeks to provide both an intro- 
duction to this burgeoning field and a snapshot of the state of the art across 
its various tub-folds. Detailed typologies of religion-science relations exist, and 
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£ extern anWusbeuc* and pract.ces affected by histoncal and cul k£ 
location, and by scientific beliefs? In Ac fc* of so great a diversity on both dfe. 
what shared results can W achieve, and on what basis can *C «me » *■* 
agreement? 



. Do science and religion represent massively diltertnt ways of knowing., ot is there a 
common definition of knowledge that both share, and perhaps even some com- 
mon criteria? Are these two spheres of activity necessarily competitors m the 
human quest for knowledge, or can they function as partner* .n a multilateral 

. Wbl a.e the JmftiMitan* of the field of soenceand-religion studies' How an the 
debates covered in this Handbook shed new light on the fundamental values issue* 
that confront humankind and our planet today? 

lust as generic diversity is crucial for the survival of a community of organisms. 
„,1 biodiversity U indispensable for the flourishing of an cccwystem. so also a 
divcrsi.v of approaches is crucul if religion and science' is lo llounshand to progress 
„ a distinct (WW of study. The careful reader of this Handbook will discern iccumng 
themes and questions. There is consensus that certain theories are inconsistent or 
have proved less useful, just as there is widespread agreement that other topics. 
detain. and approaches are particularly important within the contemporary scien- 
tific and religious context- Headers will nonetheless also discern crucial d.flVenceson 
key questions. If progress « to be made, the differences will be as cnucal as the 
agreements; we have thus sought to foreground them rather than to hide them from 

^o one person can define a field— if this ts true of standard disciplines within the 
academy, it is all the more true of a massively interdisciplinary field such as the study 
of science and religion. For this ttm Ae policy of the Editorial Committee has 
been emphatically and boldly pluralblit To the extern that readers find that we haw 
emphasised physics to the exclusion or other sciences, or theism to the exclusion of 
other world-views, or supematuralism to the exclusion of naturalism, or Christ tanny 
to the exclusion of other religious perspectives, we will have foiled at ac.ual.zmg our 
central editorial policy. The Handbook does not presuppose that there is a single 
right iclalionship between religion and 'science-, nor even that religion .S necessarily 
a good thing-as the chapters by a number of the authors will make clear Mod 
fundamentally, we have sought to represent the field of sconce and rehpon not as a 
scries of conclusions that students are to learn and meniome, but as a sencs ot 
questions and topics that scholars are researching and debating. The goal of the 
Handbook is to invite readers to join in this debate, lo add to its rigour, and to help II 
advance loward more susuinaHewncluMons. 

This goal should be most clear in Part V. The twenty chapters of this past ha« been 
gaihcred together not as individual presentations of the right answers on each topic 
but rather as paired debuts between experts focusing on .he most holly contested 
issues in each field. Although these 'hot topics' chaplcrs arc rcsearch-based and 
written by leading scholars, the authors were asked not to pretend to the neutrality 
and objectivity of an encyclopaedia article. However much the natural sciences 
may consist of dispassionate theories grounded in objective facts and data I, the degree 
10 which this occurs in science being a matter or heated contention among the 
Handbook authors), any pretence 10 encyclopaedic objectivity must surely flounder 
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PARTI 



RELIGION AND 
SCIENCE ACROSS 

THE WORLD'S 
TRADITIONS 



CHAPTER 1 

HINDUISM AND 
SCIENCE 



SANGEETHA MENON 



Introduction 



Hinduism represent* the religion and philosophy that originated m India, and has a 
historical P«< covering the experiences of 'thousands of different religious group, 
thai h»c solved in India since 1500 ncr.' {Vinson 199S}. It is the religion ol 16 per 
cent of the worlds population, and India is home 10 more ihan 90 per cent ol the 

world's Hindus . . ta 

|, wo«U He incorrect to say that Hinduism ii 1 monohlhic religion. ornate .« 
diverse theological traditioruand its warm embrace of pluralistic thmking.However. 
ihc foundational textual <6*.i«i «an be traced lo the corpus of Srulu Smrtt, and 
Datum, literature. This set consists of the Veda. Parana, UharmasaMr.J. and the f« 
systems of Hindu philosophy. Vedas are collector of hymns and incantations often 
emding WMZHMK thoughts about the origin of the world and natural lor.es to gods 
and goddess**. Purana forms the mythopoetic literature, and the Dharmasistras the 
code of ethics and moral laws for ihc individual and the society, tomna form, 
systematic discussions on metaphysics, epistcmology. and ways of faring, 
contemporary Hindu the names of the Bha&nd gftd. Lpamsh*l*, and Puranas 
are significant sources for her thinking, believing, and understanding. 

Today many historians arid philosophers of science have started renewing the 
dynamic events and historical processes that led to what is called the huropcan 
EntUhlcnrncnt and modern science- Monolithic and Eurocentric viewsabout science 
are being challenged from the context of Eastern and Islamic contnbuhom to world 
science The role of China. India, and the Islamic culture in developmg the bed for 
the origin of Western science is a theme being widely pursued. The discussion in this 
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Guidelines and Fundamentals 



* 0« of ftc oldest MVM which originated *"%££%£ Z^Zi 
religion ftat to *— cd fe *^. X^?fJiS ZhM**. 

"t^ P hU«o P hv of Hindu,,, h ftMM «• *« *^-"«* J*j 
«So the bedrock for fresh and periodic addi.ions of ^ and I p«u^ «o fte 
eLn A striking feature U*. greet, the eyesof a non-Hindu traveller u. tad»**e 
ntEtd forJ of deities w*o become part of the religion and day-to-day fifc A 
riio. even an an.hill <0UM suddenly be elevated to a divine status 
^clung th u«s of people. Hindu*™ be* earned b a Irvrng «d grown* 
£!?£ - Wto-end the dimension Of the d ; ,nc and integrate new 
JEtf the divine wtthou, dicing the order of .he rApoo, ^ ™^f 
face and form of the Hindu god mate sure that .here ts more „ta on of ideas 
practice and beliefs into the system of a living ^»n-^^^^ 
theology «Sh a systems approach that helps integrate knowledge processes «** 

pluralistic coexistence. 



Non-violence 

Tolerance and non-violence arc .he bosk identities of Hinduism. Ahimu is non- 
injury and non-vioknt disagrcemem. The ideology behind «*,*,* b to agree to 
daaurcV and respect ferdiflerence* for a leader like MahatRM Gandhi, the concept 
ofnonviolence proved .0 be not only a political uwl but Mo a value .hat touched 
da«Iy life. Such is .fie power of this value thai Eins.cin wrote (o Gandhiji: lou have 
,hown through Your work*, .hat it is possible 10 succeed without violence even w,.h 
those who have no. discarded the method of violence, Wc may hope that your 
example will spread beyond .he borders of your coun.ry. and mil help 10 establish 
an taiernaUorsal au.horiry. respected by all. .ha. will lake decision, ami replace war 

conflicts.' 1 1 1 1 

Gandhii. translated aAimsu into positive interpreiations of equity and peaceful 

conusance The famous man.ra that influenced Candhiji in a significant manner 
says thai the whole world .s pervaded by the d<vine; therefore taVe »lul you arc 
given and never covet what belongs to another" (Isavruya Uponbhad. 1 >. The fan that 
a/umw b one c( the preconditions for a person aspiring to Yogk excellence tells us 
that Hindubm views non-violence not nodf as an ch.c*l concept, but as a practice 
capable of lending .0 .ran*formation and transcendence. India's freedom movement 
kd by Mahatma Gandhi i* a testimonial for ihb. 

The ideal of Mima, which •* hailed as .he foundation of religion by MMMvmia. 
b corwder ed .he supreme virtue by Hindu teachings. In a religious and metaphyv.cal 
environment of contending systems of thought and faith, HinduUm. which is 
virtuallv a confederation of faiths, had to dew lop rules of thumb to ensure pe.iceful 
and creative infraction beiwecn them- Wc could say that the concept of dim thus 
originated as * response .0 .he plurality cf movements within Hird u .«n Though 
Btfmsa lilerally means non-injury to living beings, it can be mierptcled m d.iferenl 
ivayv as ■respect for difference', coexistence, peaceful resolution of conflicts, rnuiu. 
dimensional pmpectiw*; '(earning from each others' experiences; humility, or 
'ecotogkal harmony of all life forms". 1 



The Fluid Face of Truth 

1T« concept of Truth has implications for episicmie. ethical. meUphysicaL and 
spiri.ual definilions in Hinduism. Snfja rS the punuit of Truth ai well icpraa.sinK 
Truth in word and deed. Ilie uncomp.onvismg cor>nection between what is thought 
and practised makes Truth a hard value to live..! difficult episiemic concep. to define. 
«nd an cxperienlbl ideal to fulfil. Isavasya Upanishad's m.n.ra says .ha. the faecol 
the Troth b concealed by a golden disc' (manttl 14). Hjmayana s theory is to leli 



■ See Einsiciiv, letter to Gandhi, courtesy of Sarwwafa Aftano-Miiller. <:hlip:««riams. 
» Swami E^odturundJi in *n email to ihii author, Augufl S005- 



IftflfftftBTU* « RWOK 



SS represents, rf *■ »*2aSt nm «. indicate the perccptm- of 
,-weati «he W«pl« P*;*' 2S« P uw objecliw en.erpnsebu. as pat rf 
3S *- «* V ^"t l^lpu^dcLnd<d a means -hat * a M-* 
nu«ali«K ****"« • The ™^ "£, ^^ and ,d«,nccd m-ihcn-t.^- 
f pr r*maland **^ c ^^S.SSSn« *«* «* na,ure in lhC ' r ^ 
pfr .. u ,,rv .n iMte 10 ««*" £ * ^ dcl ,h. According to their wotld-Vtev, the 
i« ,- 4S crea.ed by V^^Eof J^*^w*«»*?- 

webofeJoHener. 



The One in the Many 

j- „ h n be seen in the emu* «f the ng^t and 

4* of ^ P hil0W P hy ^ C r P ^R U ddh M theory of dependent origination, the 
and the -perhaps view of the real, the Buddh.s m n ^ , ^ cmpiric4l 

criteria to serve a* a K* fof truth, sua * ^^j, «elusm of tB 

Ration by pracrica. uulny. too**d£ at£ p*n ^ ^ ^ 

about ways o. Ktrn* ^ B « .* *? mcmChrici <„,„,■, ofmecomrnumiy 



. For mere on the MMUM see Nara*mha ( »«! 



The fam»u* VWk statement, one of the foundational proportions of Hinduism. 
U^nTh H**h« funded in _ «£ by the ** ( «, "£"*•£ 

,Luit of the «L This dictum maint-w a radical Hindu -w tlu. ,n ««r*C 

2««h in the fediamtfll of BdigioM held u> .993 m (Jucago: As .he d.ffe«n 
S^Thavi^ thei, souk« ,„ different place* all mingle thrii -water m ^^O 

,hcv appear, crooked « s,ra>ght. all lead to Thee' *Sw.tn», V .vekananda ^ fl. 

(V iater Up*,Hh*d* eonmved of a woild vrith mo r«l...^.he h.ghc, and ite 
.ower-par-ami np«r ft ,he world of .nr spirit and of mauer.1 rto *^?"»| 
» ca*.;7nJ go, to«ipof3ted in meuphyMcal theories in .he U.cr Ve*c and ea.ly 
I^SUe "hou S h,T.- Ltonn- and ,na,u ^A. and p^ bta«aj« and 
SL,. and p-3d n„ ,. Thciatcr Upan.h,dsand t.. U*e*«#* ««hjd *» 
dichotomy by poriting a lughcr reality. |»mfa.hn»n or f™**"^ '« ""' 
teds S taSta the duality of matte, and spint. f«*m *** '""tfS 
Vcdimtin perceive HcHOt duabty » « c.pre^.on of r «r,nn.lrm.m ; «h.ch » 
3Ll i-The wake of euligh.enm™,. DitTetcn. "^-^^JjJJJ 
Zl, KHA T„.«r... and &*«. uphold the W n,c xdea. wnh a,phd> d.rTeren. 
m e a^The thread ,hat ru„ .hro US h all to of Hindu "-P^-d 
CJim, U the idea that God, uhimfft reality, permeate ad ««e«l H«» 
ZL'a«l hence that there is no fundamental anugon.m bmm -«jj 
spirit, .votld and God. H.ndu enlightenment * s«tng God m c«ry bu of tht mrid 
and cxpeneneins the harmony of dualities, 

[n Sivdui-n and Indian phiosophy. pfuratem » no Um«d to the form and 
nature of the god rf ones belief. The Hindu mind eranrcs pluralism as a raelnod 
S thinking id Btpecies,^ the *#***£, of J^T- "f^JS* 
ogv and meuph«ks arc nch — es of ,he .h.nkin^.penencng P*^^ 
Sophy according .o .he Hi.nlu *m eanno. be „ jKoa.ed muonal proves* -hough 
Stata goes tan theorie, of knowledge. My Htndo phtlosophy « n* 
? r a wBdom .radUion b coined by its ,dea of identity between **£%£* 
eLtenc, „and «,,. Many dime-ions ofTruth.ntany waysofkrvowtng ^ ""»> 
modes ofbeing it, ,re built in.o the H.ndu psyche. hth.cal pnor.t.es. log,ca cfl. X - 
and metaphysical theories « all finally apposed .o lead to a MrtfMj^ 
.^formation of auunde. approaches, .md -1^— f 25tiS23S 
Ism more or less belicsr that the world is m ea.em.on of C^d. and ^»^ 
acivuy is not opposed .o #A Faith is no. opposed to «~ they deal 
with different domains. Tools to reaUt the Truth can ato be d.ne, em jh as 
knowledge anJ Jcv„t„n. A. the «me time, knowledge ahou. God. tdf . and to 
rela.ion (Lm] is complementary to or*'* praetiee of rd.g.0., .hmugh love o God 
Z humanity fcWWJ. A. -king feature of Hinduism as , rehg-on »I«HM 
devbe tools forcoeustence and eonfhet resolut.on. to accommodate >*»«*»™ 
and practices. .0 see a join, enterprise between scientific th.nk.ng and sptntual l.vmg. 
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«*Nfil fTHA HtNOS 



Crossroads 



tout poift" of intersection. 

Beginnings of Knowledge and Method 

ESSsSS&asgsgg 

SJS« cKemtoy. mrfidK. and m ct*rgy-and <>n .he other 
S«S«*-*t „:,<,-, rtJon, .edition. TTw Hindu „feb of love, compos- 
^ "nd plonal wcH-bcing make MM for tori* M*-»« » n,«, «* 
^£^ in a cannon ^foropu^ Wopnw. of the pciion. 



First Signs 

Ihe catikft .<igru of .n taw to tt« Ac « or the H^ic stall ■ whkl. thing, are 
mad, of, can pc found in e*pre*ions like, ■**» h* seen ^f^» £ 
bony when bring bom fiotf Wh« may be die breaih, ihe blood .the soul of the 
earth? Who would approach the wise to make this inquiry? " (% VWfti, J. 1*4- 4>- 
Tins and similar verses indicate distinct meuphysical and cpistemotciucaJ routes to 

Wc could ako find an inquiry lhai leads to linguistic, psychological, and ttu* 
pcrsonal issue* with certain finesse in some of the hymm. The Vedic concept of r*. 
dose to the present-day English word rhythm \ is » result of ihc recognition ol a 
comprehensive and unifying principle by the Vcdic people Vedic sage, recognise n* 
as the rhythm behind the structuring of the dynamic aspects of the universe. In the 
later pan of the Vcdic literature [Samkrtas and Brahman**)* the superior nature ot 

« QuoUI*>ru from ihc Vedas and the Tmtttnya Samhita arc taken from Mufler U97*>- 



mind in relation to upeech is recognized. Further. TaHfiriya SimfttM recognizes ihe 
Urnitaiiorts of both speech and mind to define the fir*i principle. It says, finite arc 
the hymns, finite the chants, finite the ritual formulae, to what commute BaOmWi 
however there is no end 1 (vit 5- »■ Ah 



Bending Knowledge to Realism and Tentativeness 

The Upjmshadic theories of creation, ihc l*ioa theory of multiple possibilities 
of existence, and the Nyaya theory of action fulfilment try to bend a structured 
concept of knowledge with realistic caution. Major schools of Hindu thinking deal 
pensively with Ihc means ipramaana) of knowledge {pratfut) and validation (proa 
iruunvu). The concept of (Manama could initially be interpreted as a theory of 
knowledge, of ascertain^ knowledge. Bui its function will not be completely 
understood without taking into consideration two charactcriM" features of know- 
ledge as perceived by many of the classical schools of Indian thinking. These two 
characteristics abhiidhita&a, of non-contradiction fc and dnudhipmtm.v( novelty. lay 
down the condition for validating knowledge (Hiciyanna 1975). A knowledge state 
ment is of questionable validation if there is another knowledge statement that 
contradicts the claim of the previous statement. Not being; contradicted by another 
statement alone do<* not perform the role of validation. Hie characteristic of non- 
contradiction Ls also w be followed by the feature of novelty. Newness of kneivrlcdgc 
is *s important as noncontradiction in the pertaining of knowledge The feature 
. . t 'novelty' implies once Igttll th< ep^cmologu-.il openness evident in fad&n 
thought. 



Beginning and End of Creation 

The two creation myths in the vedic literature are: (i> tirne-space-owt creation is an 
illusory projection of the transcendental Truth, and (ii) the ajwricrice of the world as 
'other* is the result oi self-ignorance. A significant hymn called Nasadtya Sukta say* 
"Verily, in the bcisinning thU (universe) was. as it were. Neither non-extsteni nor 
existent, in the beginning this < universe), indeed, as it were, existed and did not exist: 
there was then only that Mind 1 iSathapttha Brahmana, x, 5. 3- *)■ 

This hymn tries to mark the boundaries of a conceptual caicgoriwtion of creation 
in terms of cause and effect. It says that the wholeness which canonry be pointed to as 
That one' is the ground of all existence— wr-^nd. by negation, non-existence is 
given the designation— *wi. In the first verse of Ptirviha Sukttu reality is depicted as 
Ihe MrnrPuru^.nr Cosmic Person, pervading the whole universe but still beyond it. 

The Upamshads do not speak of a unitary, divine principle that is opposed to the 
multiplicity of creation. The 'transcendence" that the Upanishads highlight does not 
Mikity an ik-olnr^o. ccchiston. Ihc L'pani>rudi< ideas of irnmtncnce and ti» 
scendence, creation and creator, can be understood only in the context of theories of 



:K«?n 



14 sAHoetni- 

ca „ * a myth created .0 «p*» ™£^ at . in lineari .y in ^,.v 

theories- Call Sagan say* j.,1.,, ,k. 

0»orirHig»«h»h^^'«^S 4 , 5i^ Ij.^ of Brahma .wWWcmrt- 
fa c*l run f«n u- ordinary *r, and n *hu 4 gj ^ ^ ^ ^ ^ ^ 

tod there are much longer IH w» »* breumina of each cosmic cycle, a mouf 

tauwj, » ^c cosms: tocc Pf Urd f ^ ,™1^"' ™ rd £ the sound of cmlion, * the 

,he beguming' Iflrfe^.yata LpanM uX •* J 1 *™ ^ ^ „, lhis 

STSvtag entered it, He became both -he actoal (Saf) and 0* ^«££f* 
*Ld and the undefined, both the founded and .he non-founded, the intelligent 
a me non-Uneuigent. the real „d .he un-irue. As rt-r «1 1. ^ *»£*" 
i, here' („. & 0. The deration of the Stodffit in W^U F iJ.i I -«- , food 
and ibe cater of food, ta,^ «■»* ^Wnri-inaicates ** H* 
(±iun ofexisKncc is essential!) cyclic. 

Frtfi, .he taWus to the Upanishads we find a cosmology that, with l more 
consistent analysis of creation, readies a psychology identifying .he fuA Fnncpk 
with consciousness and the Self Ranade sys 'Existence is not existence^ if « does not 
mean self-consciousness. R«!it y is not reality if it does not express throughout <ts 
structure the marks of pun 5elf-consc.oui.WS. Sclf-consc.ousncs* thus commutes 
the uWrratc category of existence to the Upanishadic philosophers (Ranadc .9«: 
2 7 o) A L Bwham »ays in his book The Wonder liiit uyis India: The grea. and saving 
knowledge which the Upanhhaih claim to imparl lies not in the mere recognition of 
the existence of Brahman, but ai continual consciousness of it ..Brahman is the 
human soul, is Atman. the Self (Basham .967: 15*). 

The later Hindu schools of pfclosophy approach the problem of causation, and 
creation in particular, in interestingly different ways, yet tied together by > common 



emphasis on lh< transformation of experience. The naturalistic tradition of Why* 
the oldesi Indian thought, is .he basis for many developments in Hindu wligioo. Tim 
mdiiioB avoids the problem of the independent existence of creator and creation by 
positing a somewhat complex existence of reality that has on the one side dynamic 
matter, and. on the other, passive spirit. For 5amtyyo, the universe owes us existence 
to the interaction of pnhri and pirrwfai. the principles of materiality and conscious- 
nes- tt is Ihc presence of punisha that upsets the equ.librium of ■ yet unman.rest 
mJtni and kick-starts the evolutionary process of the world, SamMyii recogm«. the 
mutual association of consciousness and matter as essential for creation. It is hk1.ii 
Sarva-iiddlutnla Sempaha that -Through the associauon lof pmtrff) wilh lhat 
(amarr) possessed of consciousness there arises creation' iSunasiddhwra Sam- 
grahtr, x, 15-16).' Metaphorically illustrated, the lame puruslia cannot operate 
without .he Hind prakrtf. The association of the two. which is like thai of a knu 
man and a blind woman, is for the purpose of Primal Nature being coniempla.ed las 
such) bv the Spirit" (SumWiyn K«.rifa.. ill." To the question or how long creation 
subsists: SamMyn answers with .he hd P of the famous analogy: When piirWia Has 
enjoyed all manifestations of prakrti prakm ceases to act. H is like "a dancer | who| 
I lK , sfu , m dJ ncnvg.ha,ir«caMbaedlKrsdf to the audience :-,^h, i^n'^,: - , 



Consciousness Leading Back to Self 

Hindu theories of creation and cosmology are founded on certain central ideas 
concerning the self and consciousness. Hindu ideas not only about mind and mat.er. 
but also about God. self, death, well-being, and spiritual progress, bring a radically 
different perspective 10 the current discussions on consciousness. 

A prominent contention in consciousness studies, which is popuiai as the NCX. 
fneural correlaie of consciousness), is that experience is much too complex lo be 
comprehended by building-block- approaches. It h possible that segregated explan 
«iom of specific sensor)- fonctions would give us path breaking knowledge about 
ihc working of some aspects of human mind and consciousness. But then, whether 
these uplanahons together will be sufficient to understand the intricacy and integral 
wholeness of human self and experience is a question that demands considerable 
attention. The binding problem'' of consciousness, which scholars arc never tired of 
discussing, is not only the "punk of conscious experience (Chalmers . W l but also 
the most evasive problem of the subjective self, the -harder problem- (Mraon aooi). 
The Hindu theories of consciousness focus on the subjective self. 



» Quotations from the Satva-iMhania Satngraha are taken from Rangacharya ti9»>). 
• Quoutioru from the $*mkhya Karika art taken from Sastri Oro)- 

Bindme expeneoces' are how physical, dhewe. quantila.ise neural processes and tunc 
lions give rise to experiences lhat are n«i -physical, subjeelive. un.tan. u*l dualilat.ve. 



UNGLIiTHA MPS 



Distinction between Mind «nd Consciousness 

kno-r and mind « jurt mother *«* "P* ^ion.andcomU^ecmmttr. 

rctS T> ol «*%« S. h«« AM! Up«bMk psychology pM *. 
<*lf as ihe Dure subject whi-di never becomes an object. 
^^Co7^«« fa '** which reveals by M «r> ' ««' 

3 subject ;«hich makes coitions .nd e^nccs jHWble and bene e* «tf 
cannot be explained using these. Wrfft- t*m**mk** V ^X 
Whence words return along with the mind, not attaining it n. j* n«rc *e 
« cannot go. nor van > T cech reach" 0- 39- *■*-*«*"*- £"«*■* ^ J" 

cLotsectheW 

of the thinkerof -Junking, you C4nnot understand one ^understands unde^tan^ 
W (m. 4- il. The Upanishads desist i categorical definition of consciousness. On 
tins Upaniihadie style. Dcunen ronrte The opposite predicates of nearness and 
distance, of repose and movement arc ascribed to Brahman in such a manner thai 
ihey mutually cancel one another and serve only to illustrate the impossibility Ol 
conceiving Brahman by mean of empirical definitions' tDeussen 1906: 149). 



The Inside World of Experiences 

There arc several vena in the Bmfamwfii that imply the quest for the source of 
knowledge and experience I Menon joom) From the origin* of Indian philosophy to 
the classical schools and the works of later savants, the focus in Indian philosophy 
and wisdom traditions has not been on outside diversity, which one ihen artificially 



works to bring into a unity Hather. the goal has been to discover mwirivery a uiniiy 
and then work towards diversity This is the case even if we consider the most realot 

schools. . 

Epistcmotogical analysis, in Indian thought, is subservient to experiential para 
di R mv Indian schools of thought, in genera!, have one common thrcad-lo relate to 
a larger, deeper, and holirtk concept or entity called Suit. WhclHcr it is for affirma- 
tion or denial, they expend considerable reflection and analysis m order 10 form a 
philosophy about seir. Both analysis (which is a structured. ■ leading- to- the- nc*t- 
rfep" kind of hierarchical thinking) and experience (as a set of given' or self-evident 
data) are used as epLstemologicd tools in an integral manner to form distinct but 
interrelated ontologies. Metaphors and image* arc used as epistemological tools tor 
creating; transcendence in dunking, and thereby experiencing. The aim is not to 
arrive at structured and classified/listed knowledge rif the other" object or phenom- 
enon, but to gain understanding in relation to an abiding entity whether it be she 
inner sclf/no-sclf/or outer matter. 



Neuroscience, Meditation, and Spiritual Altruism 

Recently the discussions on synesthesia* and meditation have gained a renewed 
interest, and journals are devoting many pages to them. Ideas from the corpus 
of Hindu philosophical and psychological literature which led to 'transcendental 
meditation' and meditation research two decades ago are gaining centre stage 
lodav in the effort to understand the nature of synesthesia and how much of 
synaesthctic experience can be simulated. Another area focuses on the current 
discussions on the role of altruism in sodobiology. The major discussions on 
altruism that we follow today (especially in the contest of sociobiology) give exclu- 
sive attention to altruism as m act favouring evolutionary or social benefits. What is 
almost ahvavs neglected is the fact that altruism is a phenomenon exhibited by J *# 
It is important to understand what exactly constitutes the seii-spacc" thai links the 
various level? of altruistic behaviour in order 10 know why altruism is discussed M 
all We have at least three questions from the Hindu point of view: (1} Is ihett a 
rationale for altruistic expressions and behaviours? <ii> ts there an etiiotionale' for 
altruistic expression^xnd behaviours? And <iii). What drives altruistic perceptions 

and behaviours? 

The methodological exclusivity granted to altruistic acts will not onty land us in an 
artificial epistcmobgy; it also suppfces too limited a framework for one to identity 



• Synacsthcsia <aU» »pelled synesthesia k from the Greek tyn- 'union', and aathtth "sen- 
unW. U the neurological mixing of the senses. A synicuheie may. for example, heat colour*. 
tec sounds, and uute tactile ienvations. Although considered a symptom of autwp. it ■* ny ™ 
rnean* exclusive 10 those wiih autism. &rnaeslhc>w bf cornmew effect of some tultodiMgeruc 
drugs such a* LSD or mescaHnc. Sec <Mrp;/ftn.-ibr^dia.org/wifci^yna«9ihoi*> and the 
aoos issue of foutna! of Consciousness Stadia (»lM-5)- 



SANGUfcTJIA MENON 



.acfltf.1 K>I«* * the W£*82ES J £ F |^urc by benefiting oth« 
fc, our own pleasure to a bebefrtu «™J» J_ praepW ioni*. *«n od, 

CAblcndi W«). Ftt ^ Jl hj»™^ S^teSSSl U reduced by the 

person's |«M* for .he "2^JJiSK^^«^«^ < TS 

wh ]«by .he general «lfiuc be»m« ?**£**£££ Ln from a u^l^n 

J. 1B , of ** * -K - ^ 7~ n t KbL*««ta-*« fining of 
;, by being ahnusue lo another. The "'" , bctwc „ MM lrt|rl and 

JMni-iate, «A a mean^ In £ " ^U.h« -smos. endeared .nd 
hn h.^nd and Sain. W~*M ^Jlw «*- to a larger 
for rtMR Yktarf*. """^ *?££ on«df .ha. ebbing be<om- 

^SEtt?* ;* — — — « - 

and ideas ofthcsoml good- 



Conflict Resolution 

The*are.wonWr,di &mS inH^^^^ 

i;flW*™-« imone meUphvsicai and epfctcrn0lo51c.il position*- Tn*** are u> ^ « = 

S,« couSseeand experience, which is eonstiiu.ed by future poubifalw and 
S iSS^S- Z)- .« ! -to these «- pandit *»«< *££ 
3nd dcailcd du™ of fundamental e*perien<« such » £ d F le,«ur, 
Mnw a „d happiness. selfishness and selflessness, freedom and bondage, .he gwin 
Z™t po Jl etc.. takes phce. Hinduism and l« phuosophy ««"£»££ 
bridge Attt seemingly <™ contradicung paradigms, through an "P'-"' * 
self, based on systematic diseuss.ons of ffl fcWWticd In) cxpenenual. and [HI) 
transcendental issues- 



■ Sc< < h,t P J; WWJ wam 1 -truhn J . a ndao^rdupftlbKLI[-04.htn 1 l> for .He dialogue 

between VkusrvaBcra and Mai'ireyi on ibe absolute Self. ......... 

.. «f/fa i Kdl-*finrf »d ettlusi* identity tjfwW SeJf is a fcrowng, .nelusrvc .fatty 

(afma). 



In the history of humankind, and ctpcciilly in the new century, the domirum 
forces thai will lead and guide humanity will be the pursuit of knowledge and the 
need for the coexistence of aM life forms More than at any rime in the past, religion 
and science will be the major collaborator* as well as cwnpcHttM* in thfl common 
pursuit. Tlic primary question will therefore be how to leverage each other * strengths 
and minimize weaknesses for the «kc of humanity- The Hindu mind, which recog- 
nizes the given and the possible as two complementary paradigms for progress, can 
help to resolve the conflict by introducing a third powerful ycl 'unarming fore* 
th.u is. spiritual wril- being. What is central to the Hindu concept of such well-being 
U its soul-cemnsdiicss and the ability to give up what will be prowl to be detrimental 
and inadequate for healthy coexistence- The much misinterpreted Hindu concept of 
mora proposes I new avatar, so as to provide a sound metaphysical and phenom- 
enaSoffcal explanation for the passing and apparently real world. Maya h*& often 
been castigated as a pessimistic concept describing the qutio-tcmporal world as 
vwi,rthlcss and illusorv. The growing interest in the ideas of quantum entanglement 
and multiple possible worlds by quantum physicists might provide a wricomc note 
for the dynamic and positive interpretations of may* which hold that the world is 

real while experiencing, but not independent!)'. 

The junctions and meeting points of cu'scuKions on theoretical experiential, and 
transcendental issues, I think, will be at centre stage for Hinduism in the emerging 
science and religion dialogue*. The key Hindu pointers will include an emphasis .mi 
ethical and spiritual discipline as a prerequisite lor deeper self-knowledge and new 
experiences, a change in self knowledge which changes the understanding of the 

given, and a reorientation of ccperienee in order to allow for new responses to 

emerging situations. 

What distinguishes the Indian way of thinkulg from what sve today call the 
Western way of thtnking is the whoksome connection present in the Hindu world 
between theoretical, experiential, and transcendental issues. It is also this distin 
RuishinR feature of Indian thinking thai is often dismissed as 'mystic and other- 
worldly: The important point missed by such dismissals ln that wfa« mirrcMcJ 
Indian thinking and its guiding principle in the ancient past, classical rxnod, and 
modern times, is not the linearity and immcduiie convenience that » provided by 
rigid, reductionistic structures of knowledge. Rather, Indian thinking has been 
characteriwd bv an open-endedne*. in which experience and rejection can together 
bring about a reorientation of how we construe our self identities, so that we can 
respond innovativcly to chan & m$ situations. This has turned out to he a most 
diftkult challenge for science in particular. Because of their implications for self 
identity, the new findings in the *c*rK« of nanonutcnab. string theory, stem eel 
research, brain studies, and evolutionary biology will fece religious and cultural 

disapproval. 

How to understand and reorient emerging human identity will rdy. to a great 
extent, on the theories of well-being and transformation of consciousness that 
we affirm and practise. The works of Swami Vivekananda (18*3-190*) and Sn 
Aurobindo I i* 7 *~i95°) reflect some of these concerns and offer plausible roponses. 



SANMBTH* IIMHW 



lurt ^^ ***> *«> B £JSJ2EK S!^^^ 

for greater good and I. acbeve ^jffiLU* ^ dua ' i*"*^*™ 

individual f»powabTl«8>/""" d ' **»' 
v^a. and effortless work//*!* 

GuidcUnes for Discourse and Dialogue 

, _ „h I ndian lock and dialectics, ulks about the 

Mb***** • «*•>■ »* rrjr^Mh^ of requirements for . discourse 

fourfold P «Bmtonr (-m*-*J S2S235d pSr ** ** dbcauw 

to may bring .bom rnoiun gM result* - ^ *J^P ,„ n , ajor goalK 

are elusions of •**» (****■« « "^SflTdtaS and us goal), and 
MfldwJhl Ihe reb.ion between U* *">" ol ,hc dlM>U 
adlnhn (the qualified pariicipinU- _ lhiKtiv , sidelines for a discourse u 

Tte p*te of specifying the OD,«U« and »Jj*« £ Tbcstaning ««<* the 
alsofoundAAcfoundarion^cxtsofN^ 

definag character.*™ o. »^°^~^ Lotion of Ac Awn »1« 

what it is that guides the ^™; ^JT J ^^ vrifl ri0( talk about ind 
helps Ac student to ha« a clear picture ol whatA ""Jta^ i()r ,„ cnleril , g 

*hol qual.Sed to enter Aal particular discos Tins K ? W rul to ^ 
dtaJL «Ndw . think, b ^s, fasten A Ac current *»«"»£ ""J* 
.heme Kb todSCtouW. The recognition of Ac tptitude of Ac person as piw 
STwlTio At success of discourse and understanding inrplia the ever-present 
ib «t too Zwc6 A epis.onologica. enterprises. I. also implies dui under- 
waning i, alway, fa* rdJd » Ac basic apdn* of Ac scents or phd^ophcr 
2S once again annates ** ««ntW «**»** between <£-*£* 
phenomenology. Pledge of somcAing, and IB «per,encc On to**** 
Lpounding A. nature of «tAifam can be *« tn Ac pnmal <«t of AArttt, 
T«h* whett Sankaracarya uU» about the four qualAcamns requ.rc for . 
pursuit of self- Wedge^Wto*, M «A ^ This includes a drt.«w ^«™ 
Ac ontologies of Ac real and Ac unreal, a detached m» of worldly pleasures 
practi« of c.hkal and psychological discipline, and an intense yrarn.ng to know 
Ac beyond and la be it. These guidelines arc expected to resolve competing interests 
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and cbrify foundational DHICf, Most importantly, they serve to KUcve "transcend- 
crxc in and while thinking' (Mcnon HX>i/t J6)- 

Thc foundalional iuues, cre&sing ihe rigidity ol being theoretical, experiential or 
tnittcendrnul. whkfl arc embedded in the Hindu religion and philosophy arc ffl 
albogt human nsind. cnnuioiunc^. and esperienee, and (ii) abtsuc sclf-idenijty. The 
guiddincs for the exploration of ihear ernhedded isSOO *rc Si) abstraetion: to identiry 
the unitary in the discrete; tiil placability: 10 have an ontotogical meaning for any 
experience, fes object, and its expaicnoen (iii ) practice: to have values and discipUne 
a* essential guidelincifor sdf-exfriontion. The role of Hinduism in fostenng sciente 
and spirituality dialogues is to he placed in this context. 



Saints, Science, and Spiritual Quest 



The dawn of neo-Hmduism, inspired by saint* and social Eeaders of India like 
R;»a Ram Mohan Roy. Dayaiunda Saraswati, Swami Vivekananda. Mahatma 
Gandhj. Sri Aurobindo, Ramana Maharshi. and others has brought to light a uniting 
force of spiritual quest. Thcii teachings reiterated ihe connections bet^tcn theories 
of creation, cosmology, and consciousncM and iheoric* of self, human identity, and 

spiritna] well-being. 

The dominant ihoughisand views of Hinduism as a religion and philosophy time 
and again imbibe the ideas and visions of its savants, who appear at different 
historical times as poets, spiritual gurus, political leaders, mystics, and so on. The 
influence of Rabindranolh Tagorc on Bengal renaissance, his dialogue* with Einstein; 
dialogue between David Bohm and I. Krishoamurthy. and Ramana Maharshi and 
Paul Brunion, we wmc iiistanc** of iM* process- In contemporary times. Swami 
Siramnda. SiwiH Tapos-an. Swami Chinmayananda. Swami Ranganathanancb. 
Maharshi Mahesh Yogi. Swaaiti Bodhananda, and others, arc parlicialjrly significant 
in initiating and contributing to significant dialogues *nd exchanges between science 
and Hinduism Their teachings and views demonstrate that spiritual exploration is 
the midway between science and religion, specially evidenced by the past and 

present of Hindu religion. 

Self-oriented thinking, nested narratives that complement rational processes by 
serving functions of complex explanations, the systems appnvaeh of UpanishadK 
Rishis and Hindu philosopher*, and their tryst with temptations and death— ail 
point to a dimension that could be metaphorically addressed as the "inner '.The 
'inner' chooses to reveal best at the junction points of science and religion. Hindu 
philosophy identifies such meeting points as points of transcendence and inclusion. 
Hinduism as .1 living and growing religion is therefore based primarily on an active 
and positive interpretation of karma theory, of interpreting and integrating <hal 
lenges of Ihe present. 
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, re nds. theories, "I n "^ ffSSSSfc**""^* unforntn 1 a ' dy P ,T 
.inj: ,hchi S ««ririty a nd cultural spcufi^o. <rf towing* late- 

«&£ when sriencc m» to ^JJ™**** l« Really a****?" 0,B 

*«* for human ^f " d ! SS^ -ntal-** * ^ 
abaily to Mocrptflnr «hc «ry — ° '^ To ^ undc^and. open- 

fcj*. »- *e P-T^^S gg t h, Hindu mind. Th< polnu of 
e**. ami be on, md. ^^£"££2 thai l«d to advanced in too*- 
junction that Hinduum idenUhe* for dialog ^, Mde nti ly . Today these three 

Ldge and «1UhriHg « conscious*, ^^ S *nd each ««to point* of 

„,„**«,« in «der «.««*■ « ^opJLt 5 ,ch a join, tfptaB* «U 
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Introduction 



Buddhism isa religion, together with lutorn. ™> - ^ - of ^ Intw 

,^ concp, or ^fixT^?S™i^ - «r-- 

Abrahamic tradmons. In *? "J* ** /T? Creek and Roman modes of inquiry. 

Since Buddhism is or« among m ^^* °, ., J, * npll1y inIO My of the 
Mediterranean basin, there is «o«»«rj« ' ^ n f d in theWesLTo 
clones of rdigion, sdence, «*) ? h "^^^ J^, an d science, i, 
understand what Buddhism bnngs tolhe d abguc £»» rfj, ^ ^^ 

diarac.eri M «on in many ways, it does have hepotec, uj» jj g» I .^ -■ 

sssssmsSm 



Moreover, we commonly d«m s system of belief and practice to be rehgious if .1 » 
concerned primarily with universal and elemental features of enrtence « *Ttat 
on the human desire for liberation and authentic existence (Harvey 19*: ch. S: Oilkey 
19R5: 10&-K* Gould tm- M>- Stated in such broad terms. Buddhism can certainly be 

classified as a religion. 

Sacnee may be denned as an organized, systematic enterprise that gathers know- 
ledge aboul the world and condenses thai knowledge into testable laws and p.... 
dries. In Short, it addresses question* of what the universe is composed of and how it 
works (Wilson 199*: 58; Gould .999: •»>■ Buddhism is an organised, systematic 
enterprise aimed at understanding reality, and it presents a wide range of testable 
bW, and principles, such U the propositions set forth in the Four Noble Truths 
(Dalai Um» 1997) Altliough Buddhism has not developed historically along the lines 
of Western science, it isatime tested discipline of rational andempncal inquiry that 
could further crate in way* more dosdy resembling science as we have currently 
come to understand it. 

Furthermore, philosophy, as it is defined primarily wuh.n the context of Western 
civiliHtion. consists of theories and modes of logical analysts of the principles 
underlying conduct, thought, knowledge, and the nature of the universe, and 
includes such branches as ethic*, aesthetics, logic epistcmology, and rnelaphysKi. 
While there is a general consensus that scientific theories must be testable, at least in 
principle, by empirical observation or experiment, no such stipulation is made 
for philosophical theories. Tbcy may be evaluated on the basis of reason alone. 
Buddhism has from its origins included theories and modes of logical analysis ol 
the principles underlying conduct, thought, knowledge, and the nature of the 
universe. So in this regard. Buddhism may be viewed as a philosophy, or— grven 
the great range of theories within the Buddhist trad.tion-a* a diverse array of 

philosophies. . .. . . 

While theistic religions are centrally concerned with transcendental realities, such 
^ God. Buddhism is naturalistic in the sense that it is centrally concerned with the 
causality within the world of experience (Sanskrit: bka). Its fundamental Irameworfc 
is the Four Noble Truths, pertaining to the reality of suffering, its necessary and 
sufficient C8USB, the possibility of freedom from suffering and its causes, and the 
practical means for achieving such freedom. This basic structure of the Buddhist 
enterprise is pragmatic, rather than supernatural or metaphysical, so n bears only 
some of the family resemblances of Western religions. 

While science has overwhelmingly focused on understanding the objective. quan- 
tifiable, physical universe in order to gain power over the natural world (Bacon 
1004). Buddhism is primarily focused on understanding subjective, qualitative states 
of consciousness as a meansto liberate the mind from its afflictive tendencies (KksM 
and obscurations (<mtnmi). Given the scientific focus on the outer world, the 
Western scientific study of the mind did not begin until more than 300 years alter 
the time of Copernicus, whereas the rigorous, Otptrknua! examination of the mind 
has been central to Buddhism from the start. Buddhist theories are not confined to 
the Buddha* inquiries alone, but h.w been rationally analysed and expcncntiaUy 
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J phenomena arc p*»*J « igj ' teplita{e mem <«hough d ,**«. 
Z,Ll oract.tioner ri* ««**«» ,raW ^TtJl context* do lead to dtftercnt, 

SEES; p- U cd -2js«355S3 L ^ ^. .. *, 

arv d wffl rimB««n.lCM|.^ ^ «* but mat «perKnce «™« 
*„* th.t ftey «« based »«SSS*«* n0 ' ^ ,hitdpm ° n "^ 

°Tn addition.™^ Buddie wnt,„^d«.;» { , w , h^ 

^•cul.ura.ly evaluated ^^^^cM^i^^^ 
empirical or intdhcaul ' W^' "^ rf J tfed. Unlike both Western sc.cncc 

The ra«n ^Y * ** <*£jfc» of cmsdousness , and und«sta«dmg 
wtatonc wel.-beh^ prob mgthem, u- ^k*phkJ dement* arc 

„Bty « large. I" «* «*. ^T^^,,, dialog with Western sc.ence 
Wended in way* th*. may not onl jterf "J"* ^ weU a. interdisciplinary and 
but push forward *e fronUcn of saenufic ««•«* 
cross-cultural inquiry. 



THE BUDDHIST PURSUIT OF EVDAlMONIC 

Well-being 

^^^^^ ii ii ii *' — " — ■** " 

. .r . ™ ni ihp Western constructs of religion* 

Buddhist tradU.cn identic ^ f ""[""Z^JmL, While .his word rte. 
science, and phdosophy, to wth MteM«» . Buddhadlum5 ,. r?fcrs to 

o„ a wide variety of ™^ JJSEl elimination of suffering 
the Buddhist world-view and *ay of Me thai « ^ 



cudrimon* approach. correspond^ , suWto On* focu** on ^n g for riK 
perfection that «p««B» the realization of one, true po.en.m ! Ryff W* .00. 
fcLrnar, DieS and Schwarz „„). Hcdonic well-being Mdnte pleasurable 
S*,io» and mood, aroused by agreeable atottK. 1 «■« argue A* -he evolu- 
.ionary process of na.ural selection &ciliHI« such happiness m the course of 
Ll.fvmg living organism* so .ha. .hey can survive ami procreate. Fudarmomc 
SS -n .1 S EU JP P- S * arise to * a rcsuh of natural seta.cn. 
to primarily from practice of the kind Buddhist* call mhhmc .IW.ft 



A Buddhist Model op Suffering 



The sublime dharmas taught « Buddhism « a whole hne « ibw pnnnrd am, .he 
d «r«se and c«n.ua! complete liberat.on from wfbring (dun^l. of wh.ch three 
S ,re commonlv identified: «plici, s «ffcri«». the surfenng of change and 

«2 .0 ali phy^cal and men.al feelings of pain and *««*. TT,e i»#en„ g o/d W ^ 
rc^er, no, tounple^n. feelings, to to ^^fcfcfrfiny-d^-^**^ 
£ pleasant stimuli. « well « the ...muli uW«. ft - » <-W ^^"^ 
s imu«as b remove the rc.u.tant hapless fades, rcvcalmg *— ""[■"^ «' 
■sfacon .hat v,v« only temporarily veiled by the plcasan, st.mulus. The «N^« 
Wffirimi Rf CMiHilrfy refers .0 the state of exitteKC >" whtch one « consun^ 
SE3S» all kinds of .uffering due to me mmj, 4 „lic.ve .endenaes. rh«c 
.nclude .he th«« men.al towns' of cravxn*, hostihty. and ddus.on wh«h , i« 
Omental source, o, d^faction. In dmr,. -he ground ,ate of such annft^ed 
nd i, ^Aerino. even n*r« one is experiencing hedonie wdl-being. and ins u 
o^ToS trough me pursui. of eudaimonic welling, in which all forms of 
suffering are ultimately severed from their root. 



A Buddhist Model of Happiness 



As a remedy to the .toe three-fend «*** of suffering, ^^f V^* 
*JZ .h^-ciered model of happiness «M4 The mosl «K4dM oj^ 
consists of all forms of ex P l,ct. pleasure that ax,sc from pleasant f^**"* 
bwtaMl. ae.trK.ic, and .nterper,,,,,! .timul.. Some o. iheK are rihM 
S uch a, me pleasure of earing sweets; some are ethically po S ,t.ve. ,ud » ^* ejortf 
performing an ac, of al,ru»tic service, or ukin & ddigh, in one* cMdrens success 
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Hcdonic psychology is concerned w.th the aj ^ ^^ a h 

S,, Buddhut pen* of cuda.mon.c wei bemg- ^ of ArflHu itld 

Itemed J (^"^^^^^"y^^w*^ 

reaiizing the*— «* « "*« 'j£££ ^ being. Whale the hedon fc £»•««£ 
^Mion to*«. hedomc and ^ or " ^^ „ elld aimomc weH-bong and 

mav anally interfere ** ^^^d^rshy^^-^ 1 ^ 
inching pleasure^ f -^^ 5 m lusdrilcn tappta-.-to-.be 

« often pursued with no regard for «h.«. B . ^ g^ £Cfilfes an 

^hchic Sf^^^^SS, from ta* in- one. own 

U, cultivation rf ^ m J^£ j£i -V be chared a, hum* fe. 
m.u K Mnthi,rc^.«uda,mcmc^ g ^ ^ ^.^ 

levds *»«" and environmental well w.ng -l-v.w.cal wcH-bong sienv 

mtegrhwo^-lW"^ 'iSS d «*S fr- the cri**- of focused 

auenltoi.. and wisdom— arc w ^»« 
of ihc Buddhist path w awakening. 



behaviour and the cult.vat.on of befcmour that u ^^ a 

chcr," svcll-bcin* «l*4> »S^^iJJSta not ton a focus of 
ma „er of leKjous belief or P^ ^ 1 ^.^ ^ iai , cxp ,ricnual matter 

psychology, in the ^ «*!" "'^ S V to examine our own 



bfaaMft Ota ihc Otto hand, even if a choice of behaviour involves ditncultics in 
i tor, \erm. it , regarded a, who^me (taM if " «ds <««-*£ 
contentment, harmony, and cudaimonie well-being for oneself and others. Thu 
rriTpoUhility of ecological, sociologicl, and psychological research m to the 
ofo^hic, no, in terms of rcbg.cus doctrines or societal contract, but w. h 
respect to the types of behaviours ttat impede and nurture our own and others 

Ttddh JS,io, eth.es is taught before introduce second *£o* 
m Ug-mcdiUttar practices designed to reduce mental afflKW« «J^^ 
^ul b.lance-for it has been found that without this foundaUon. such praCces 
i be Of litne or no value. Indeed, they may ,**«* ^f^^r^f 
odicr men.,, imtalance^ liaise, « can reflect upon the tatted t-efits of 
.r,chin« people sophisticated therapeutic techniques to reduce depress.on T anx.e t> . 
or rage without erptering the effects of how they are leading their hv«s. 



Mental Balance 

While many environmental problems and social conflicts stem from unethical 
££ -cording to Buddhism most mental .urTcring is ^^"J^f 
.he mind to which virtually all of us are prone. A person whose mind « severe^ 
mblnced is highly vulnerable to ail forms of **tt* i^^an««y frusuauon 
boredom, restlessness, and depression. These are some of the symp.orr* oi *n 
unheal.* mind, and BuddWsu daim that tta underlying problems can be remed ^ed 
lougT^^t-umed mttol training (Gethin ^ 0««bc other torf, ji «*» 
tollhV! unmiumd body .s reUtively free of paia so a healthy, balanced rmnd b 

fa the oiktorien of focused atten l**«W. The «ata«* ^^STS 

refers to much more than the development of at.ent.ona skuls. More ta«td y U 

include* (. ) «™6W W-W »' "- £uUivation ° f dftS,rCS ^ ',17 -Tiur.be 
eudalntonic weU-be.ng ,lson S -kta- P a toot): U «Mrf "^■^•^ 
devclopn,cnt of ntcemtaal ^.tentional s.abiUty and v»v.dn«s (Gunaratana .991. 
Lm r". 9, Wallace W ); .3. «*«*« M»c. tnc.uding .be apphcauon 
mTndfutacss 10 ones own and others bodies, minds, and the envrronment a. 
SS TS-ponik. Thcra W , Gunaratan, , M ,h and (a) o^« *-l*« m 
Lhtch oL's Tmotional responses are appropriately J^"*^^ 
one's own and others' * dl-being (Goleman .997, »o« ^.dsor. « -./. 2005, Naunyai 

^SypoSofB^mi.ttat.ottae.enttha.the^nd^^^ 
of any of thTabovc four kinds, its ground state, prior to any chem.cal. sensory or 
Upt U al stimulation, U one of MO* or dis-easc. In rcspons, .0 »J>«» 
Lon. there are WO major option* ( t) to folk™ the hedomc W^»*£ 
J the unpleasant symptonas cfthce fundamental tmbalances; (1) .0 adopt me 
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.mnrhcr i» internal " nttaU n .«™«.li IK tnicsourccs of happiness » n lhc 

J^ould experience ^^ ™ (cd lo £ mtenstty *ri *■*«•< 
Mi,,. l o,s«cn.to^k e u,h,ppy.mf,ct hem . aeconJing l0 , hc 



BucMlral Science of Consciousness 



jhe historical reasons why A r cmtt" »™ . MmiU u,v, tcchnologK- 

^c, « « understand it .n ^"^S L U -* ** *«? 
all, driven «tox rffe ou«r P ^^^io^U lWhft*»d Wrffc ■» 
dtfiatio- has never ^^J^VJ,"^ definWo „ of c^ousaea and mean* 
wh i<n a consent - ««^"J^« rf^™^ * well as .to < necessary 

J»=X£-~ «— ■ — * h3S *""" 

such a rftari »nd «tf tic- «J£ jangle natural sciences. ***** both 
I ltw ll begin by ouibung a ^** '™°"L whilc fcc physical »«** rely 
,he ***** -d weaknesses of ^^™ do 1W predic. or 
hea¥ iiv on ouanuuuvc £*** ^^^^lon felled the gtpM 
explain .he emergence of the P^^^SS WMrfr « ,hc "^ ° f 
lav* primed in hi, Atata.«l.« f ""''^ ^ b , c w nl,ou< careful observa- 
georne.ry, but his discoveries would have been ' '"^J^ cum;n{ „ ws of 

Lns of c**M and ******** ^^^ToV W« to Ac universe, 
physic* alone do no, define, P reAct, or <^»^ZL^g «*»« crg.nisms. 
Llogis, needed ,0 develop Ae,r *W ^* . ta* for defining *>d 
** „ Dan™* .tud.es on the ^ a gtjtafc « ^^ ^ „„ 



also devise sophisticated, rigorous means of dirccUy observing men.al (*«»™- 
a basis for defining and explaining -he origins and nature of ™-'".^ 
S .he telescope and used i. to make precise observations of cestui phenonv 
1 and Van Lceuwenhock used the mkroscope .0 make praise ob«rv«i«i* of 
STuvfag organs- But cognirive socn.isu have failed .0 dev.se a myology 
t^SSSSS dircetobsen-anonsof .heroic specrun. of menu phenomena 
memoes which can be made only from a firs.-pcr.on P«sp.cUve. a* I shall <tecu» 

^William lames, a great pioneer nf American psychology, proposed **&*■ 
„lo«- should con«t of .he study of subjective men.al phenomena, the., relation* .0 
2 objects. .0 d* brain, and .0 .he uM of the world To develop rto sc.em.fK 
1% o/tbe mind, he proposed » .hreefo.d 4 ,r, W menu, phenomena shouW b. 
studied indirxd, through the careful observaUon of bebav.our *£*****^ 
,nd they should be examined ,Wlyby means of .ntrospectton. Among these three 
% Ses. he declared that for the su-dy of the mmd JM«W 
S h« l^vr ,, u-V on firs, and forwost and alm.ys' (James *9*tW>- '-j^l. 
Such as me .hecnes of Copernicus, Damin. and Mendel were large!) r .gnored o 
d c2« after .heir <fcaU,s. so this threefold strategy of lames has been d.scarded o 
.hTmos, Lt. while behaviourism, cognitive psychology, and ncuro^nce have 
Lina, J the cogn-t-ve sciences. The current means of observmg mental phenorn. 
eTdirecily has not achieved .he le«l of sophisucauon of the beba.oural and 
ZLtoL -. in .b* regard, N«s comms*. d». p^cho.ogy- t^yts ^jjj 
more than wk,. physte was before Galileo still rcta..* a h.gh degree of vWi.y 

na Th«rare'certa.nl y problems in .ncorporatmg inuospecfion^a first-^rso^ 
nuSSve mode of inquiry-in.o the fmm*** of science «tach « cemrcd 
^Td-person. .ulLe metho^ Indeed. Acre have beej , «,m P e ; m. 
VVtstcm psycholog) of employing inadequately developed methods ol sell 
^£ZtL «S nev,r /hie to cUnfv general principles for ur.derstand.ng 
SSiSL (Danger ^ However, these problems may ^^ 
by improving the necessary skills for making prease. relrable. tn»«P«^ '^ r 
v ..ons. Another reason why first-person M> has been »?^^ 
,he time of James is the neuroscicntific interest m ident.fy.ng .he ""^"a™ 
U ndSng menntl processes. Despite this focus, cognitive seen.** have yet^o 
Li Sr mechanism Aa. e.pla.rus how neun.1 P roce«e, generate „ ven 
influence subjectively expenenccd mental proce^ °\ C °™f^™£? 
ev,m, influence the brain. They ft*« succeeded in .denfryrng the neural ^mto« 
to srxdfic perceptual and conceptual processes, but Ac exact nam* of those 
1SL P S a mystery- A widespread assump.ion .mong cognUrve 
scientists k Aa. neural and mental processes are actually fhp s.des of the same 
r ; bu, Ai^lief ta. yet .0 be validated by either empirical «^«^ 
areument All we really know is Aa. specific londs of neural events are necessary 
Tthe gemration of ^cific kmds of mental process^- That hardly amounts to a 
proof of identity. 
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mcntalW^ «** I* ^^J^U« ** mechanism of g«vty was 
«nnl H« of ***Y in l697 ; SSSS2E Ukewise. fo, .he law, of r*to«l 

JLiort, . «MT P^J ^ ' J^ u thcori « of 6m «i« in l8 6 ? before 

Tame* V*l»n *»d *»««* L "t h f ,Lonlvdtcd as the most successful of all 
wording * q— ' h «^t"v"b^ found to «*Wn such phenol 
sdcnUfe thepries, no -f*""^ or lhe colUpse of probable wave 
as non-locality. *r unccrumty pnnopte »r 

functions. , .._. ^ ever be found to tXftoaa the causal 

„ b qul ,c possible that » ■•*— ££2 * is .fiould no, del* scientists 

and the t^riBh-certurr revohmon of rc '^' V, h Dirwul ^d culmin- 

Iogl£al fences ^^^SSS^£SSL «**** «• similar 
.ring to the Human Genome ^°* ™ ^ J ^^ Th * basic assumptions 
radical shift in their understanding f mmd or eons* ^ ^^^ 

-bo-^^^^^j^^^^ this da, Although great 

consciousness itseu. ...^...Un in ihc cognitive sciences, 

D cs F ,,c the West. <*» ,o ^^^^ST^^tio^ the 

enerienfe! explorations, he «me to the condustom The mind ttai « — 

pursu.t of knowledge Ml <he recognition and "-f^^SKS 
Union of data through observation and exoenme * "^ «6 mu turn aud 
testing of hypothec" (Waters Mm* /tor Grille Plenary). "there nntn 
tot in that definition that insists on third-person obscmuon or pN«" 
2hl -P-ci-llT R» phenomena that are .rredueibly b*pci«» in nature 
I.Seirlc 1994). 



The Psyche 



Dmved from exactly this kind of exploration, three dimensions of «>»«" 
^ be posited on the basis of contemplative writing* common to the Mahayan- 
Buddhist tradition (which emerged around the beginning of the Chnsuan cr^Thc 
first of these is the psyche (rJ.irm.-the whole array of conscious and uneonscou 
SS process* ttSSt from birth to death. In Buddhism the pnmary teason for 
exploring the psyche is to identify and learn to overcome the affl-a.ve m^-a 
processes that generate suffering internally. This is the centra) theme of the Four 
Noble Truths and the Buddhist pursuit of liberation. 

A thorough understanding of the human psyche must mclude msight w.o 
Us origins. The vast majority of contemporary cognitive scenes assume, often 
l^tioningl, Illat the brain is solely responsible for productng all mental pro- 
2Tt*c uniformity of this view is remarkable in light of the fact that sciences 
have "yc to identify the neural correlates of co.udousi.ca or its necessary and 
Efficient causes (Searle .N* 49- 5 o: Searlc ,004: utf). Researchers ,n the field of 
artificial intelligence q»es*Hl wither a carbon-based lb* ts n«^J*» t 
generation of consciousness, and mere is no science consensus ^ re^rd ^ ^ 
sufficient causes. The belief that the brain is soldy responsible or al « tes of 
consciousness stems immediately from the metaphys.cal ^^1^^ 

Theology dominated and constrained mtdlec.ual Ufe dur.ng die time of Gahleo 
(Wallace 2000). 



Substrate Consciousness 



TWgh the development and utilization of h.ghly ^^W«^£ 
wMdh remam unexplored by sdence, contempUusvs ^ the Great Pcrf c. wn 
, Crtoffhc, > tradition of .ndc-Tibetan Buddhism claim to have discovered a s cond 
dSsion of conscious a continuum of "f^T* ^JTZ^l 
precedes this Bfc and continues on beyond dolb. wh.ch they call the mtotrote 
c ZLL (^.vi^,) (Wallace , W 6: ch. z* Dudjom «"^ -^^S 
Wallace ioo«; 77-* and .64-*). This relative ground state of the nund is hantctenz.d 
I ffitec qualities: Hiss, luminosity, and non-concep.ualit, U is mostly a PP e- 
Lded by meditatrvely enhancing the stability and vrv.dness of at.ent.on. but .1 
naturally manifests in deep sleep and in the dying process. 

The human psyche, the first dimension of consoousness ment.oned above 
Jlcs. they conclude, not from the body but from this underlying stream o. 
orSousne, that precede, spedes dmeren^on. Whi!e the body ***»« «he 



* 



B. AfcANWAU-A« 



ita ui i, nor is l« amp* a J"jSc ™£itf*. ho-ver, in*, <£* menu! 
contemplative* «e concerned- S "f * C . ™ much „ blle j* secreted from Ac ^ 

observed by any objective, fdwnfic 

sumption, no. an published saetm 

ndjgjous fnith or philosophical *P«« 

concn^d may be *n experkntially '"^Mdbita^^ **"«" ,bat "" 






far as «ci«iist3 in tK" West arc 

East- The demarcation betw 
and cannot be h»i«l empirically— is 
not Nature at God. i,«,wn confined laree.y lo the exploration 

•Vtaute^P-lclid i«|»^ %* nm ^r^^S« ^ Ac instruments of 
f Ore objective ^rld by ** rf . w J" ^l^t the, neural and b*V 
«**** Mental phenomena ^T^^^ ***** $* «> ^ ** 
toard»tl^ft««^fc«°"^^^ |S regardins the definition of 
cognitive scientist have yet M «°me to a consen " S E J £Cof<onM:iousneM 

XousnessiAcyhavcnoob^^ 

--Hin.Aeyluvef^ 

.herefore remain m the dark regarding the ^ ■ lrT edueibly first-person 

.Sous** A" A,s suggests 4- -«> *SSS3S»«««Es« 

S **■ mind * t0 '"^ fc ^f * * to including 
A major reason lor the re*ui« °" the pan **»">* "." quint£SScW ja!ly 

ia ^«->^"^fri t dn2S^or hand, £ 

with the Aird-person methods of me cognitive soencet m ways that ma) expand u» 
L Af iww nf both scientific and contemplative inquiry. 

consciousness beyond death. * **t » direa kno^gc of the- p ttcrns o «- 
relationships enacting multiple HUM (N**™* • W* *£*J322E 
such report are not confined to Ac testimony of one wdmduaL From a A.rd-person 



perceive, all such discoveries based on tarospeewe mqu.ry «-""**" 
SSL. have W of their validity- As such -hey arc m«Mc o, 1 - 
privileged few. but this ha* always been true of many of the most profound »entrtic 
EThTTuto *Ctt» of training 10 be*** . qwliBed 'third person capable of testmg 
SS Lcdd^coverici in any advanced field of sonee. They have never been 

ake on faiA Ac Cai.ns of Aeir church. The Buddhist training m ««* «v»d 
, ^ cvpenentia. access ,o .he subMrate may easily take ^^^ 

coLirable to Ac time quired for graduate «ofk m ^aencc-and unnl now. Wdl 

professional training has never been avaibble to cogo.t.ve sctenusts. 

Partkularlv in the Tibcun Buddhirt .radition. for cen.une, .here ha been Veen 

JSXSSS4 CWW^ 1*0 were al^dty -omplishcd -ed,U.ors and 
«chers in their past l.vrs. TWs b» commonly been done by seekmg out eh.ldren 

X^r-orcm^rAeirpastdifc^ 

instant has also begun (Stevenson W7 >. Mo S l cogmtwe sc.ent.5ts have retused _ to 

cousider any Aeory of reincarnation, insisting that it canno, belong .0 . soentific 

""vS: AerTdoes not appear .0 be any neuroscietuiftc means of *%«**** 
JS Aat the b.ain is necessary for all «a,csof consc.ousness, few ««fltb^.« 
2£«d concern ove, the non-scientific nature of Aeir fi, n dament^ assumpuons 
ZuTac mind-body problem. SimiUtiy. the BuddhU. hypoAes* of Ae substrate 
conSousn" does not easily lend itself to scientific repudianom but sewn Ac 
ll^siA a suspension of disbelief, should fir* be directed to «^-^hcAer 

Z^ C «5E ^ ***« ™^»* 3W WhC,her I"? T"! field 
^direct evidence may be provided by third-person '^J^£*°££ 

^dies of Ian Stevenson and his scientific successor ,m Tucker J^^JJ* 
TaL. objective took of observation of sc.ence provide no .mmedute ac«ss to any 
S of men.al phenomena, so they are no. likc-Jy to ^eal any ev,dcn« ^faMhc 
Xratc conscousness. This «n core only from rigoro^ first-person meAod 
suS Z Those proposed bv the Buddhist tradition. I«« as the exrstence of Ae moon, 
of lupT, r«n L verified only by Aose .ho g* Arough a .e.escope so Ac exts ence 
o subtle dimensions of consciousness en be venfied ^™^°*.^* 
willing to devote themselves ,0 y™ of rigorous auenuonal ^^J^mZ 
,0 such refinement of attention is no, eonnngen. on Keeping Ae hypotheses 
Buddhism or any other comemplativc tradi.ion beforehand. 



Primordial Consciousness 



There is yet a Aird dimension of consciousness, known as V'™ tdiii < ^™™Z 
,;»„,„>. OT Ae Buddha-natui* ( ^A.») (B^gS ^9= Thrangu Rmpoche , M 3. 



B. M.** 



AILACI. 



u,rim..e pound state *«2~£J£, exigence and non-existence. Ths 

force «*^^SK52T5 " f Wd, - Wn » ** repreSCn,i 1 
culmination of the Buddhisl pursuit °' * tounderM .,nd not only the nature 

^ W*-*^*^«£X£^ This raises Ae .* 
of consciousness, bu, abo to JJ^^JS - preceded by Ac mini When 
, S onLshing ^^ ^; eB t^Tn 11 KcK Bybringing Ae m.nd 
the mind is comprehended. aU rhenon en ^ ^^ I96l; «). 

u-derconwl^^^^^ 5 ^ 1 ^, basis for u,e other two 

This primordial consume* «. «^*™ OB from ils ...dividual 

dtaKtrio* ^f-^^^SSJSiSuS. emerge ultimately 
substrate consciousness, ail Streams <" s-JSvieTualih The substrate con- 

front pnmordinl -**-«* «fc* ^^^S^cd stage* of 

sctawess can allegedly be BcattUKd with the adn* «me 

*™dh, whereas primordial consc.oumess ca b« rri «d «.£ W S 

va«on of contemplative^ 

5^S— SSSSK S— connive - 8 Cp« 

X aU s tates of Conines*. Such scientists commonly assume thai Acy 
a^.sttal consciousness ha, no existence a^rt from Ac br*n.*> the on* 
^irbTsolved * *0» the brain produce conscteU. state, Neurons, 

undersund conscious, declares. "Und^andrng "^^^"S,* 
no Aing about Ac origins of Ae unive*e. A, meaning ol 0M> £ ^gSJ 
of both" ( Damario .**: a». TO. assumption is an instance of what h.stonan Dame 
JSJita. an in of knowledge". [« is such illusions. *£££*£ 
mere ignorance, thai have historically acted * Ae greatest impediments to scientific 

discovery (Boorsiii. 1^5: P- * v )« , . aw j 

Prospectively, were Ac Buddhis, theories of Ae substrate «'«""«»* 
prmvmlia. conscious and Ae practices for realizing euda.mon.c w«W«&* o 
be introduced mm the realm of scientific inquiry, radical changes might occur m 
both traditions. Buddhism, like all oAer religions, philosophic, and sciences. U 
prone 10 dogm.tt.sm. As they encounter the empiricism and scepticism of modern 
science and philosophy, contemporary Buddhis may be encouraged .0 take a fed 
look K their own beliefs and assumptions, putting Aem to live t»t. wherever 
possible, of rigorous Aird-person inquiry. Buddhist societies have no-er developed 
a nenec of the brain, nor any quantitative science of behaviour or Ac physical 



world, so ils understanding of Ae human mind may be enhanced by close coUabor- 
ation with various branches of modem science. 

■I .... cawmei bettweii the cognrti^ ■ ideates nod BurtflwMn nd oAh wnmn 

nUtive traditions may aLso bring about deep changes in Ae scientific understanding 
„f the mind. One possibility is thai the first revolution in the cognitive sciences may 
result from Ae long-delayed synthesis of rigorous first-person and third-person 
means of utv.Mig.umg a wide range of mental phenomena, TOs would be the 
fulfilment of William James's strategy for Ae scientific study of the mind, which 
has been marginalized over the past century. This revolution could be analogous 10 
Ae emergence of classical physics, culminating in ihe discoveries of Isaac Newton 11 
we speculate- further into Ae future, we may envision a second ,evolut,on in the 
rocnXive sciences emerging from Ae study o/.md with individuals with exceptional 
mental skills and insights acquired through sophisticated, sustained contemplate 
training This might parallel the revolution A physics in Ae early twentieth century, 
which challenged many of our deeoeM assumptions about the nature of^ space, tunc 
mass and energy. Such revolutions in Ihe cognitive sciences may equally challenge 
current scientific assumptions about the nature of consciousness and .is relation to 
the brain and Ae rest of Ae world. 



A Return to Empiricism 



A reasonable scientific response to the above presentation of Buddhist v*ws on the 
nature of eudaimonk well- being and Ac three dimensions of consaousness is one of 
open-minded scepticism. But ,udi scepticism should be equally A reeled to ones 
own beliefs, which may be Elusions of knowledge" masqueradtng as sc.ent.fic facts. 
Richard I eynnun wonderfully esp.csscd Ais idoJ of seu-ntirk sc<pt>e*m thus: 

ChK of Ihe ways of stopping sewnce would be only to do experiments in .he region where you 
£T!h! Su, cxpTnmenters search most dil*** ^^^XZll 
.hose pUc« svhere ,. «cms DOSI likely Aa, we can prose ou , theories wrong. In «r« word. 
v!Hre trying .0 prove ou^Hve, wron S a. quickly .> pOfsMc. because only ut Aat way can we 
find piwca. (Feynmarfc 19SJ: 15a) 

Buddhism. 10c, expresses a comparable ideal of scepticism. The Buddha is recorded 
as having said- Monks, just as Ac vise accept gold after testing rt by heat.ng, culling, 
and rubbing il. so are my words to be accepted after examining them, but . not o„ of 
respect for me" IShasm .968: k. 35*7>- The Dalai I Jti» ma.mams . Jw ******£ 
spirit of scepticism when he writes. "A general basic stance of Buddhism is Uu, il is 
.nappropriate 10 hold . view that is logically inconsistent. TOs.s taboo. Bui even 
nurT taboo than holding a sHew that is logically inconsistent is holdmg a vtew that 
goes against direct experience" (Varela and Haywaid 1991: 37). 



nft5 , but Know c*j«n ri^nu. Kpeued *«*■ , cdict i 0n . How- 

hypwh-romul on (o j, bran d,« of «".. ^^ „ aU the 

Imergit* from *< '«»"** TS wspii methodologies are tntegratcd tn 

unprecedented «»p. ** * f°SSm of everyone. 

SUc .noda M » ^^ r ^ wwn .heistic religions. v*Kh 

Buddhto is also f*f «-^J J ^ «,«*"«) « ** ul,ima, < ■"T 
^.d God <»^S«S indc^Vf human open***) a> 
^-^^'^!S^S33S3to .h« God can be known only 
ta ulwnalc authority. Whfc """^^j, ^ mtny scents chin, lhat the 

mind on be »«rifc* -"*1°*; f£ T he genual range of -media* 
behaviour, Buddhist ^^^^.tLlta.WtoduIknffhcKfc 

HperK n« b h ^tT;^^ *» thtix ^vc black boxes 

to retrieve spmiu.il ibIkms and pnjs« ., ri „ htnJ ll K belong. 

Md return them .0 the world of ex P^^j™ XsZc* of religion that 

^ccn scientists and religious believer*, a*d might evenly command pubL. 
£L. ccn^blc «o ftu present granted .0 the natural socn ces. condudc 
this chapter whh James's change to restore a true spmt of emp.ncsm to both 

religion and science: 



religion mu >t*n*Lt. 

Ut tmpmasm once becon* usodated wiili religion, as hitherto, through some strange 
mi M dmtaDdiB& i< hasbeen associated with irrdifiion, and I believe thai * new era of region 
u well « phflmophv will be ready to begin ... i fully believe Jut such an empiricism * a more 
W (uraUTl>-ihandi:u>cna^ C lames 1909/ W^ W 
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CHAPTER 3 



JUDAISM AND 
SCIENCE 



N 



ORBERT M. SAMUELSON 



Background 

__ . r- 

TW»««y on tb« n>k of science in Judaism *ffl use ^^'^T^^ 
SJ^Sr, to** 'oe-W. revelation', -redernpnon' God «*. huwmty. 
', JXLicm. philosophy. and "science" Let me briefly optam ,«£ 
rudrism b the formal expression of the faith of .he kwiA p«pk fa*. * «J* 
fa, ES oL ZJ<*» years *■ ^ fe present. ThnH.^»u. u^t^W 
L P co P £ hved in different places as a MjWi* t^SSSSt 
M a minority, every aspect of iU ifc, induding its bends, has beer »A^"J«£ 
ta u32 and .he pas. of fa dominant hos.. Sine, times, place,, and people* 
■ . u, %»„Z sn do the Weft cxprewd in the worshipping commun.ty of the 

Christianity -shan, a common textual origin, much of what they ? J«£S Bfc£ 

.««. religious terminology. ^«^^^.^?5S^ 

a. leurt the d* mo yean has been in Western European Chmuan civttolion. Hence 

S^EsL^harencomn^^^ 

Sopmcn. of lewish philosophy and theology drd not «m » Ojjuu, JA 



*a 



KO Mm.T»MA«w^ 



, ^^ reserved for a spinal elite. All that a 



t0 Christians. P«'^ ffltJ ,t TaT J-^« distinct way in wh.chjhe mo* 

«,te need do is be ^ ^ " J^l^^.ncc ^Vl.jdort-li.rrbcuiguscd. 

•mtttnafalthis 1 ndU ^S5ST-SS* the relationship between 

n ,ere « three h^ ^;iVnSrrA»n^Mn.hcreli g ionon S «cl 

P*. and ««oce &* T- nod , ,S ~S, C £, period It .heone recorded ,n the 

L^iite-*-!«2S3t3S2ta 3C ^ term 'religion' here 
canontod Hebrew Senates and he an « .^^ refcrs to , 

**^*^**££2^***i one is Stoicism. The 
mature of HeUc ««^ •^*S^ ioi | biblic! commentaries and 

«cond period b ^2 ~"2 , ;5£ m /tenth century- m Muslim lands 
v *«ctict« S .lw.crf «hc«*l - , hT|slilI1 Europe unlll to 

and con*.** through *e nibtn who h en ^ ^^, fe ^ 

^ ol d 1 cmiddleofti 1 cn.ner«nlbeen»rv InU. J ^ ^ rf ^ 

generally in more or less .u m ^ era ,^^ fropl Sparable area of life 
5 Wief .Ha: .^ (but n« 5-223ESS; rabbi ££*»*« 

"dbeKcfcdied-seculanH^rv^.U^e^ dicnotomy . thai is pre- 

^ Itt «1£SSS M-onid« (Ndtt century «. b ** 
""K fe^^enc refers W . complete philosophy of life known as Wott- 

a„<i Ronun schools ( notably Phuonfats. Epicureans, and Stoics), as those tcxls woe 
SEmXS Mu.vlims, who themselves "^ .rations a nd e.mrnentanes by 

in which the use of the term "religion ha, been determined pn manly by English and 
Za OW. prober* against the Roman Cfltolk Church, and the term 
'science' reflects a piooeu ->l specialisation marked l.y natural phdosoph.es dial are 
called 'mechanist* < notably with reference to Rene Descartes), 'mathematical (not- 
ablv with reference 10 the interpreters of Isaac Newton), and 'materialist (notably 
with reference to the followers of Darwin and to the continental Positives). In all 
three periods the lexms -religion and 'science' have different meanings, but the new 
meaning in later periods presuppose the old meanings in earlier periods. 



The Complementary-Confrontational 
Model of Science and Religion 



loanmnntinvwwvfTTmf^v* 



The very first pair of commandmcnti discussed by Maimonides at the beginning 
of the .Mtsfcwfr Tcmrii is the positive commandment to worship God and the negative 
commandment to avoid idolatry, The entire system of 613 commandments has only 



. .Inate Purpose. It is to create the kind of psychological, physical, and pohuca! 
ZJL thai make fulfilment of the first pair of commar.dm.nrv possible. Differ- 
m? people will succeed at different degree* in fulfilling them. (The possible leveb 
% t illtlmen. are enumerable.) At the highest level lews will be able to hw life 
£|W involved in the affairs of this phy»ical world, but they will do so at all urns 
Uh their bodies and minds completely focused in meditation on and wWi 
God Achieving -hi* end requires the highest level of success in self-duc.pl, ne. bnt 
Z! n \ perfection itself is an instrumental value who* end .s intellectual. 
Tlte intellectual goal is a fully adequate understanding of who and what Uod & 
TMS Perfect knowledge is in fact the ultimate object of all knowledge, and any lesser 
knnwW runs the constant risk of bring in reality the worst of all sms-idolatry 
Idolitrv is the WOWhip of any deity other than the true God. and the posn.vt and 
literal attribution to God of any characteristics that arc not true of h.m confutes 

"'llSrtdical negative judgement about theological error is a consequence of Gods 
oneness. Oneness entails radical simplicity, such that uniquely .n God's ease what 
God is and what God does are the same thing, and mat thing can be only a single 
thins Hence, anything attributed to God constitutes who God is, so that rf that thin* 
is not true of God. then the speakers have unwittingly commuted themselves to 
idolatry. In knowing an object, the knower achieves a form of unity wtth the object 
known. Hence, the pursuit of knowledge of God iv an effort to ach.eve un.tv wtth 
God Therefore, to know God is to wnhip God. However, if the de.ty known is the 
wrong deity, then the speakers not only misspeak God's name: unwittingly or not. 

they worship a false deity. ,.,,,. ■ J.,,, 

Msimonfcte urges all who re.td his MtfuieA Tor<if>. which is h.s praoical gu.de to 
those who foUow'the path of Torah to unity with God. to team science. Cod ts 
identified bv three primary acts; he creates the universe at i« orig.n; he redeems the 
world at its end: and between the beginning and the end he reveals the path or 
humanity to follow. It is a consequence of God's absolute simplicity that these three 
acts axe a single, timeless act that is identical wtfh Goi Of the three, the one act that 
is most accessible to human, natural knowledge (which hce just means a knowledge 
that is independent of revelation) is creation. Through the use ■ nt the senses and 
reason all human beings have the ability to achieve knowledge of the «**£?*« 
govern all creatures in the universe. Since the universe extsts by the w,U of God. then 
those laws are expression, of God's will And since in Gods case there is no 
distinction between who God is. what God wills, and what God does, knowledge of 

the sciences is knowledge of God. , 

Hence, the terms that Maimonides uses (and the entire medieval trad.t.on used) 
for 'science' and -sdennrf respectively are wisdom' (MnuM and sage (eAac- 
ham). The earliest rabbis were also called 'sages' more than rabbts. A "V**™* 
man', a person who has acquired wisdom, and 'w.sdom iw ^.momja « what , 
was for the author of Proverb* and the Greek philosophers: that knowledge necessary 
for the reaction of happiness', where happiness is understood to be the attainment 
of the highest moral end of human perfection. 






w .a the title of thfa section ! call ihc 
Wh., MMMtf ^^'Lrf **«. The "ience* .hat Maimonidcs 

^pLucs arc astronomy ^ffS^L «d a*-*** » ,h < r*^ 
Xn* a« IM - commanded l »^S», any violence to M~dcs 
|evd of which they arc cap**- H«*.« ^ of ayan d»IwnK«. 

31 J i-* «" ■* WtC " d , h r ' nil o. vie proposed by the rabbit There 

«« Other medieval «-^.^7/^;« n i--who deeded in «n, raS , 
century and H*dai Crew* ul J* ""Jf™ * ch Jvlt 4m and philosophy were seen 

^.^•-^^S^^Sdio" no, have ^rriW 
to bc ,. tension. However, ^"XS fifteenth and sixteenth centuries), arid 
opowntsuntadieUKM'^;^ "^,W inking until modern times Ivh. the 

modem Judaism and modern saedee. 



MODERNITY AND THE MUTUAL CHALLENGES 

of Science and Judaism 

SlTTo dC^mc correct Lmng, of the Torah. In demon^.ng has n^od 
SSpm-fan Maimomdes used the be. -nee of » day. «^™ ^ 
,„taiodo what Maimamdo did would no, be to say exactly what Maimonidcs «d. 
Terence is that were he livmg today Maimonides" language of ~ W ouW 
no, bc Plrtonic-Amiotdun-aoic. With respect to creation and ihc natUK <J the 
physical world, it would bc the language of modern physics and astrophysics follow- 
ing in the nadiiion of me loll of Galileo, Kepler, Newton. L=fi»*. Huygens, 
mLvvcII. Einstein. Bohr. Hehenbcr* jnd Schrodinger. The same can be said vrrtfa 
respect ,o revelation and the nature of humanity, which would include a, leas, the 
language of the biological discoveries of Darwin. Mendel, and Watson and Crick. 
That few rabbis today engage in such Maimonidean speculation is in part a sign of 
the dominance of Ihe confrontational model of science and Judaism. Bui thai is no! 
the whole story. In part i, is a consequence of the £ac, lha, in modem life rabbis no 
longer function as sages. I, is also a consequence of ,he modern separalionis, model. 
which excludes from ihc domain of religion any subject over which scientists 



pronounce judgement, in the hope that scientist, will ^ran, the same courtesy m 
,hem on questions of theology and ethics. 

Today die separation modd seems dominant among rabbis, even as it is breaking 
Hrm-t. in Ihe academic world of evolutionary psychologists and gcnet.c engineers. 
However, this sketch is slightly loo simple. While rabbis ,end to k,vc questions of 
icntirk theory alone, that is not always the case with the applications of science. For 
«amole in general, traditional rabbis support almost anyth.ng that genetic engin- 
es want to do to help human beings produce children. Bu, thai position H not a 
coasequence of mributing any inherent value to science. RaUier. i, is a consequence 
of -. highly liberal stance among traditional rabbis on producing Jewish children m 
response to the numerical devastation of the Jewish people in the Holocaust Post- 
Hulocau* the number of living lews is dangerously low. Hence, to ensure the future 
survival of the people, help is welcome from every corner. But that does not mean 
that traditional Jews are also open to wha, geologist* say about the age of the earth, or 
what evolutionary palaeo-amhropologists have to say about the origins of the human 
series Quite the contrary: contemporary .rational rabbis increasingly seem ,o 
be attracted to the very same kinds of defences of biblical literalism (despite 
the fundamental principle of rabbinic interpretation of the Hebrew Scriptures mat 
the Torah speaks in human language rather man saying things precisely W they are ) 
and to the so-called young earth accounts of me American Christian Right (despite 
the fact mat Maimonides and other medieval commentators on Genesis insist that 
me -account of creation has a 'deeper meaning' than its literal interpreuuon 1. That 
mese rabbis can adopt biblical literalism is a standard in such case* is, once again, 
symptom of the decline of the rabbinate as a source for present and future dudmnn 

(sag«). 



Post-Newtonian Physics and Jewish 
Creation: Necessity, Accident, and 

Purpose 



i mi Tin — 



If *e read as literally as possible what the opening chapters of the Book of Genesis say 
about the origin of me universe, then me following picture emerges. At its origin, he 
universe is a sphere of "earth; surrounded by a ring of "water, above which hovrrs the 
wind of God' in a background of darkness. The universe in this m.t.al state is 
described as -chaotic ami unintelligible' God 'creates light', which » set over -against 
,he dark. He names his creation "day. and the spatial darkness from which , ,* set off 
he names nighf. He calls this firs, insertion of division in space the hrst day. Then 
follow six more so-called dap in which further distinctions or separations are made. 
all of which he calls good'. On the second and third day the space of the inverse is 



atenat iha. he e'" 15, sk V- 
. «— .• „*i on <he swnwi ** ci " d , forfni , "„ !?Lde.t into *» "P"" 1 ' *^ 

flstitujufch Hfaat he "> ^ ^ Utvd fc thai P«> «*« ""J J r lhe fnnli « 

Tl space «*-*■* ^SS £*** ^ **£ 

f^^^^^T^llLva the sky. In addmon. God 



multiply. Then he forms, with ""*""" f^, IusI as "the large light emmer 

JSm. H* -* « •* *» ' V U bl ^ or fee**! **«» « f «»*" in 
The* commentaries «* te ^" ^ Le rabbis used -ha. to them «*« 
r^jtfm, in a.« m t.^ «he.r "^^"J, ^ ^ ^fth century a"d no later 
2 belt te* rfphpfa -d «*»*#» ii^Lki was Plato's BM «"6 

S£E=t^-«3S^ - *~ * *— -* 

above were Hid » mean .he following. ^ fc .^^ fe .„ 

Since God does no, change, ^^^'^es of ere,. ion cannot constitute 
sin^act-thou,begu,mngorend^ 

c^uor, A. the base b te ^^fj^,T^Slbn.*Wel» exist. 
flWKk. occupy d—egia*. E«*hc»u ^^gJJ^. birds>4 „ d 

.ofeed Mb*** .W*h«* 23^£SSta in «» «*■ '» 

J[Um aH that 0CP9T *e different w^ of space. The l.ving ™6 d jn 

^ food for the "--■ t ro e /T«:,n L ^^ ^ La.se it 

by a l*» code that emanates from .he supreme ruler m to««to The Uttge 
present is of a complex hierarchy of social strata in wh.ch each ^^M 
L umouc pb« in the universe and obey* the appropriate law, HP**" £ 
unholy ir,d hoh, language* » vren are holy and unholy, and so are nations. At h 
.00 of the hierarchy of the worid below lhe moon are humans, and at the top oi ,m 



htatehv of nations of lhe car.h arc .he |cwi.h people. v<ho are governed by an 
"! I h £S who .h e m«elv„ are governed ultimately by .he higher sub,p««, 
XSSivm P-P^> -^ «*-— Mf*M« «■ - "**« m the 

"■Src^Tte^ed as a .eries of spheres wi.hin sphere, Each sphere is a 

.I Z£L «ho* life pr.neipte is a non-physical (or spiritual I entity w.th w h.cb it i» 

i,e visTc^d. Lspiritual en,i.yof a sphere is eaued aerate m.eUect .ut 

"f Z r«H«* rf-D the ^tinlly extended entities wid.1. fa domauv wK^d, 
incudes .he lesser spheres. The W« of these sphere, «*»« wi.hm.. heglobeof 
f r "th « melted intellect is died "the actrvc taMfccf Cf the tonguage of 

' .; Jd Tshekinah «in the language of ,he hturg,, which .randates mto 
SS o God s ■indwelling presence). The h.ghest kvri of creature, wuh.n .be 

Snahs domain Ls .he pmphet, who to understood to be . ™««l b«J 
hetU human, («fco have practical wisdom) and angels I who hav* tf*oret.ca! 
wtrm. X .hem are .he other nabom of humans, below wh.ch are the var-cus 

StwSJfanS from the four elements of science. These ^^'^1 
L S < Gods wind) and paste «»« and carOv-<onsmu.e the .tuff that « 
. ^ n J emul throu/a comhinafon of Uws of mechanic, =t/ and 
d,v.ne purpose. All of this is understood to he morally good, and knowledge ofil* > 

_,!. ^.h in knavvledcc of God, which itself is a moral obligation. 
P te^X oT^bbinic doctrine of creation *** heaven *e c«-ol- 
Jo P^andAris,o... bu. more from the former than .he latter. The diHere.ce . 
SiLl Bothclaii. i i, 1 M:: l .nivM-el-,.s.,,:v ! ,Mm^m.r,,,l--,v, [ ,, vvete« 
S -ei* do the epical rabbi. Thi, reject** has more to do w.4 thedep f jh» 
Smnomy. The comm.tment to a non-temporal creauon « a consequence of «h 
SS^S-I interpreution of divine onenc.; God on ^-^«^S 
act and thai »Ct cannot be subject to temporal onpi. or end. However, tiru. 
uLmen. is also dependent on science. In UtLs case d>e science « semannc, not 

ofC and ideas are spiritual entitle, These entities desenbe «^«*£™ 
LHifi.-d bv states In medieval semantics the substance .s the reference of the subject 
7tt^'*Z2 e seme** and the modincaticn of the subs«nce ,n d« 
Znfof the predicate of the sentence. On thi, theory of lavage, a pred.^ 
nam« , thing .ha, is contained within another Mm that the sublet names. Henc£ 
"fTh«e Ian be Lool post.ive attributions of God, God would necessardy be 
complex, which would deny his unuy. 

Modern semantics is no longer Aristotelian. Hence. « » no NpdJ- Jg 
sutements ab.u. Gods nature in the Hebrew Scnp.ures canno. be taken U. least 
nLy) • ^ ^ltte (which wottkl include the asenpfon to God of Jr^ 
charadenstics,. In contempt hbera. .ewish ^-nlhropo^K dw 
.ions of God have been reintroduced, especially ,n femUUSt theology and tn a res.val 
of Jewish romanticism through the study of Cabbalah. 



rf VMM**-."" *2££ 

j^, noi mean that there arc no 

p^. Hence, for* "T" "HSl but whose JM} and K^^T ™ 
°* ^ ^f o SsTi Ich occurred a, some pom. m tnc 

M nv millions of yem ^ «*«* ™ *" " & me energy expands * =11 

disperse* through *e ■"^"■JKSSw lo-crs- As the .empera.urc 
d» k l"» I. «3*^XS distinct entities, -hid. -with 
U^ers, «ub of energy »*« '° "1°.^ cn «nc S . all organic - * hierarchy of 
comi-d cootog form o» • l «""*S cities, plants and gala**. 

There is no pan of d* above story ito oj for nfl teaMn or 

understand^ of creation e«cp, °«-* rt J £™^ ^ urpoK 3S a mover in 
purf o« whatsoever. ** «* «» t ZS££Z^ * *•« * *«** from 

~ ^oas doctnn. be so opined. On the contrary, fc» rabbis today (con rary 
^Lny med,^ rabb,. Mm *» stifle and Torah" truths «™^ 
different wav, of ,h,nV, ng abon, the same thir* So, il * by «vda«.on ««^ "«" 
£S2 Of n*S motion of ,he Hebrew Secures) tom* no» rthe 
purpose of the exotkw vh. » generate entities who may wordup God each in U 
oZwav. Science «etts us nothbg ahou, that, but .hot is the l.m.tat.on of science It, 
«rength is that it OH .ell us in a depth .h». far exceeds nmhUoti .he means by wh.ch 

God to acti 



Post-Darwinian Biology and Jewish 
Ethics: Materialism, Voluntaryism, 

and relationality 



Teleology, Life, and Humanity 

■n,. ^-rative Principle of peaceful consistence between .he sciences and .he religions 
t unsuted prermss upon which the scientist agreed to th* resinctron was ibcr 

other living things come into existence by means of a d.rcct command fron, God Uto 
L element earth, in the «se cf the human Cod *vs W « ™ta jh-nm «* 
The human, and .he human alone, is *•*/**££*£!£££ 

knowledge- 



so 



, P rr.i tf.s<"«« 



different story about whw « m«w to be 

MolutioMnr' '"'" "TV, Mmc way u Generis begins. In Oencm, 

a Uvm* thing- The ***« J "£J"<5 „f which arise ,11 forms of life (vu, 
fir,, fere b «* Mb i*^* "1 H„Ler. ,ust what is this W b different. 
org3J ,,c matter). ^S5S3&-« *« b *"*££ 
FoTth, Hebrt* «P»«i2SSSK *b breath becomes •*»»■ «*» 
fetori **«»« '; r ^tr he G^ and Roman philosopher, ,s a no,,. 

, BeMtid* the rnnaplc JJJ^J^ These fife-emting entities contain 
As their story b new told. *»^"™~; v<ilhin lhc nuclei of the cells. The 

chromosomes art the bearers of genes w deoxyribonucleic acid 

tf^ of ehem**. ^.;^^: h Sg— .cd formation by group, 
(DKA), which we held together m ^°« * aK adenine (A), gnteffi), 

(^ « yeast, also an ca« mt acni-ato-og. ^^ ^ 

suth .bread,. The ^J^^ the cell nucleus activates 

humans i« no different from anything else. 

f .here it *ny issue here at all between Iuda,sm and saencc, .1 * the same as the 
JL,Z™«L above ,* «*« -o Physics: vfc whether any of the* proc«a* 
eriubi. dmnc purpose or »beth« -hey occur by chance ndtar phys-cal recess 
Until recently the answer of the biologists would have been fate the answer of th, 
physicists. However, today some biologists would agree that what occurs m Me docs 
haw a pun***, but the purpose is directed by the genes, not by God- 
Besides the general question of purpose, the life view adopted in modern science ls 
problematic for Jewish philosophers for two reasons. First, the life saences seem to 
dew that human bnngs ^distinct from other life forms. Second, they deny that the 
power to reason has any special moral value. For the classical few* philosophers, 
rationality is a unique human trait that serves the members of this species to fulfil 
their ultimate moral end of unity with God. In contrast, for the evolutionary 
psychologist and palaeo-anthropologist. reasoning is only one kind of survival 
technique that species improvise in response to their environment, and as these 
techniques go. it is fir from the best (Compare, for example, the slow and clumsy 
survival activities of the mighty human beings who have to reason out solutions to 
their problems with the speed and endless flexibility of lowly viruses in adapting to 
environmental changes without any intellect whatsoever.) 



f ■ U interesting to pole that the modem scientific position has more in common wiu. 
.Jutted hfc view than it does with rabbinic philosophy. It is the philosophy, not the 
Shut* that asserts that the life principle isa serrate, non-physical or sp.ntual entity 
^lled a soul, and it is the philosophy, not the Scriptures that makes the end of human 
r,l u rational thought. For the Scriptures the term W means onlv fl pnnnpie 
rfUfe in ^material organism, and the end of life is defined by a system of command 
m :nts that directs human beings into community with each other and with OocL 



Practical Issues: 'Be fruitful and multiply' 

,. r , r w , have considered science in relationship to |.idaism only at the level of 
Lory. However, .he reality of the encounter of science with iudaism is £u ^ jjl 
jTpLtical level, and from this perspective there is even less coun.ct. Sc.cn . fie 
knowledge, particularly in the life sciences, is viewed primanly as medicine. Medic ne 
alwl bom a preferred field of study and practice by the rabbis. (Mamtonuks 
Z example was a physician.) It was through the study and teach. ng o this art h at 
lews first entered the Christian universities of Europe, and « continues to be a field in 
Kb lev* are prominent. However, there arc a number of challenges to trad.t.onal 
„™t P r*tartdincs of lewish law that modem medicine introduces. 
tr^ctS part, contemporary discoveries about the nature of heredity and the 
mechanics of human reproduction has. been of great help to the |ew>s i peop te 
Concerning reproduction, no issue has been more unporunt m eollecme lew sh hfe 
*an the physical survival of the lewish people. The issue of numeric^ loss ts that • 
t numLs of Jovs involved in the iewilfa community declines. .. becomes mc eas- 
in ely difficult for committed religious Jews to continue the bnd ofaO.vtt.es that the.r 
fanh require. (Below a certain number, kosher shops, for ex.,mple. «^f»^ 
business, and ^-nagogues cannot afford to hire educators.) Furthermore, lewish daJ> 
life focuses primarily on the home, and me operation of the home as a cen r< of 
spiritual ac.iv.ty requires strong lewish commitment from both parents . H em e. ,« * 
critic^ for lews who want to be lewish and to raise children who want to be )ev.nsh to 
marry partners who share this spiritual and communal comm.tment Usually this 
Tans L, lews need to marry Jews. However, after the Holocaust the number . 
fchlenazi (European descent) lovs is now so dangerously low tlwt on purely numer- 
ic! Lis futureVewtsh coUcctive survival is threatened. ITe threat takes «» fmms. 
First, fcws do not have enough children to enable the population of the commu- 
nity to grow. Hence, anything that science can do to ass.st Jew-sh pare-m m 
procreatL Ls highly ,-alued. for this reason even the most polittcaUy conserva 
„bbis have adopted the most liberal positions on reproduction. ^£™*£ 
issue in the American political spectrum where the moral sensutvuy of die Jewish 
Righr is out of step with the leadership of the American C.hn,..an Right. 

Scond. the reduce poo. of lews is so small that there are some genet, 
diseases to which lew, are especially prone. Once again, the contribution of 



« 



"^ ~^ZT ««cUfly m genetics, « highly valued for WO 

■rmnamrv medical Kiefla, espeuan} "> * f lhr „, in oriJtr 

dM. b always the poribdrtr *^2riTrt£^ l« * * * for eon " m ". f ? 

^|, mother Amcri^to^-^"^ ^ ^ of inhcritsn « 

The dramatic tao-« » Jj^SSS- * l™ sh ** »f «?* '" 

and reproduction also ™~ disunc. «u oi pn sjm A fcHhcr lvas 

p , Jer ^«^2^A '{l y SU of breathing i. «* one marker 

of ihe end o! life and * a *> * u ™ c , necessarily mean that 

,«*. of brain funcuon. M ^""^ tL p*» it can be said that 
.he person is dead. II *m& - »^5LS 1, J m 7ans to be d. In our 
someone is dead, because « B no ^WflJ" fc ., b nol clcar whe ,her this 

&«W3.— -d M * Ha, «. * - make such , 

Z ™ Vfh" 11 line of the mother and no. through the faiher One ***** 

must be a priest for the son to be a pries., and .^because of » ™c*w 
ZftL in the Y chromosome that fe passed on only through .he father to h» 
son, it is possible to determine a pure line of priestly descent. 

Once again, with .he positive, also come .he problems. There are sign.bcin. 
groups of peoples, such as .he Lembas in Africa, who seem to be Icwisn genflicaUy. 
but who otherwise would never have been considered Jewish before. However, tl is Ur 
(torn clear what ire legitimate or Oiepiima.c political uses of this kind of geneUc 
data. Should, for example, genetic evidence be uwd to decide who may or may not 
qualify for citizenship in Ihe Stile of Israel under the Law of Return? (On this basis 
many Iraqi* and Syrians might qualify.) Furthermore, should a lewish slate take 
proactive steps to "improve' the generic pool of its citizens? For anyone who remem- 
ber* the 1910s and 1930s in the United States and in Western Europe, there must be 
some fear that genetic engineering may simply be a resurrection of the eugenics of the 
past century. 



Post-Marxist History and Jewish 
Redemption: 'The Light unto the 

Nations' 



The how tl«t lies behind generic engineering is that science enables human beings to 
ilmve the quality of human exis.cncc, and .here are no limits on what science 
Z£m of hurlhy may accompli*. Many think that in ,he no. too duun, 
ZZ we will have the means .0 extend indefinitely a qoil.Ut.vcly high level of 
human life in a world where medicine has conquered disease and the .octal sciences 
jTe.5 political injusrice. Such a hope is asecn lar expression *£ £ J*Jj 
is the expectation of the ««tual coming of th* messume age wtlh the hope .ha. .1 
chnuld haopeti •speedily in our own day'. 

Dors is not thefei W » have such messianic hopes for sconce. The scven.ecnih- 
Ji cigh.een.h-ceTi.ury confidence in the achicvcmcn.s of the >^»£e»»rf 
SenJ ^f Ncwwn and Leibni, fuelled the passion of the .n.eHeCual Site who ^.rfte 
Ligc the nature of absolutely everything in the French Revolution. I, , fact he 
worW a. the beginning of the nine.eenth cen.ury was a radically different place from 
wh3t i, was at .he beginning of the seventeenth cen.ury. But the dark s.de of the 
SSutkm was its economic expresston as the Industrial Rcvolutton. m which a new 
dl of people called workers" found the conditions of Uieir lives reduced by another 
n "c,I"fp-ple called 'management' .0 a level of poverty and inhumanly never 
before knOwnT. his.ory. In response to the failure oftbe mneteenth century- hverd 
a.d commerdal Mate spawned by (he ideals of the *r^^TT£Z 
arose a bos. of new social sciences, including ecortomtcs, and a senoos attempt .0 
tran-sform .he art, of history and P b»«o P ny into science^ The nesv ««««^ 
L" nineteenri, and early twentieth centuries in turn produced a new form of this 
wildly messi^m called -Socialism-, which again promised through the political 
domain to bring about a Utopia. However, its two concrete expressions in d»«$t» 
mid-twentieth ccntury-he Fasci« narional .sodalism <«»^^^S 
and .he Communist international socialism of the Smnet Union and the ^j\ « 
Republic of China-produced brave new worlds that did anylh.ng but improve the 

quality of human life on .his planet, „« ci - in i- 

The da.ly prayers of lews are all attempts to imf ke the coming of «^"^« 
age, and chough , fc« coming from the perspective of their «-«»^tS 
sceptical about every new innovation .hat ■maginat.vely exaggerate, the benefits .1 
wuT bring ,0 humanity, .hey never give up the hope that this is the tune of the 
coming, and clearly science will play a role in the fulfilment. 

The first thing God created was light, but the light of creation is held in rcser>e for 
nte^Sc ,1 Us fight is no. .he light of our world. In ^-ohmonary fervour 
of the seventeenth century, both physical and spiritual Ugh- became the .en.ral 
conception in the transformation of the Aristotelian phdosophy of the Middle 
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Postscript: Intellectual History and 
Constructive Theology 




SSwlc .in hU Atopic) and Hegel Un his flKydop**-) hm used the 

IS. L ha« mL.Mu.lin. and Rom.. Catholic theologians «£* b 

torS^doi. « *a« the notion thai theology can proceed a. a non-h«.oncal 

Jdem tradition of bo* Prolog)' and philosophy, where experience and reason 
are Ukctt to he eptfcmicaliy authon.auve .o the exclusion of tradition- iLearrong 
from history » learning through a tradition.) 

In m own thinking about both religious and scientific miters iradrtwrt pHys 
significant but not unerttical role. Firs. I can flunk aboui what I think about only 
because 1 am a product of a certain culture, and how that culture impacts upon my 
thought has to do with hs history. Everything I do and think is a product of that 
history. Second, 1 live in multiple communities. I am an American a? well as a few, 
and I am a pruduct of ■ certain kind of academic education that shaped the way I 
examine both mv American and my Jewish cultural inheritance. Third, these different 
culture are not independent, lews have lived everywhere .it every time as a minority 
culture within it leas, one dominant culture, and the dominant cultures have 
affected how lews think about everything, including Judaism. At the same time, 
these dominant cultures haw dunged because .he lewish people have become part of 
them. (American lewish life is distinctively American; America would be a signifi- 
cantly different place if it were not foJ the Jews; and 1 am un every aspect of my life an 
American-few, a lewish-American.) Because I am a product of different cultures, 1 
have a place to Hand to look critically at all of them. But I am not 3 divinity who is 
free of external influence. Even when I critique where I come from intellectually, my 
critique remains itself a part of the critiqued. 



There is no way to rise above culture. The closet we ewv com*.- to doing » a 
.hroueh the sludv of Us history, for in the act of looking critically at that hniory wc 
Ltribule to its advancement b, rinding ways to move beyond it- This essay has been 
such an exercise. Let me end this postscript with two highlights from the body of the 
-, wv (making the implicit explicit}. 

fiid the models of complement and confrontation are not mutual* «clusnc 
Thev a« simply two elemenLs of the way in which we leam and grow in our pursuit 
of knowledge and the improvement of the world. Both are always present. Dilter- 
hkc* are only • matter of emphasis. Post-Newtonian physic* and rabbin.c creation 
doctrine are examples of where the dominant interactions of traditional rabb.mc 
Purees and contemporary Jewish philosophical theology with acadcm.c studies of 
elementary and cosmological physio are deeply complementary. However, there mS 
remains an element of tension in the synthesis. (For example, .s moral value mi- 
dnag that human beings exclusively inject into nature or. despite what our school 
MM « does physical nature express moral values?) On the other hand, the inter- 
action between post-Darwiman biology and rabbinic revelation docrnne .s an exam- 
ple of where the dominant interaction is pervasively confrontational. At the core of 
L engagement is the conception of the distinctive nature of being human. (For 
example, is a human some form of machine whose function is to produce more 
copies of itself, or an entity who forms communities whose function a to worship 
God*) However, even in the conflict with biology there remain element* of common 
endeavour. Certainly for contemporary Jewish thought, especially in areas ol genetic 
engineer^.., modern biology is viewed as a blessing, especially so after the devasta. 
m losses suffered by the lewish people in the Holocaust 

Second, while the Jewish people have much to gain from the engineering conse- 
quences of modern scientific knowledge, the same cannot be said for ■<*»""- 
title uu-orv- The baste tension, and challenge, is ultimately on.olog.cal. At least 
methodologically, modem science presupposes that everything that .s can be reduced 
lo »In. is physical and the dynamics of the physical can he understood » solely 
mathematical and mechanical terms. Jewish linking has to challenge this ^uc..on- 
ism. for its most fundamenul insight is. hat the so-called plastic word U.e. the world 
of what our sense organs present to our consciousness as reality J is only one small part 
of all of reality, and it is far from being reality's most valued realm. However, lewish 
thinking must" respond to this challenge with knowledge rather than ignorance, and ra 
many respects ours is the most ignorant lewish community m history. 

I do no. mean to say that lews are ignorant. Quite the opposite » the case, for lews 
have been at the forefront of all modem scientific advancements in the past ioo years. 
However, they have pursued science not as lews; in fact, they have pursued science in 
congous opposition to their Jewish inheritance, .Sigmund Freud I b a paradigmatic 
bui far from unique case.) The source of the problem is a Craeuttonal European 
rabbinate that in the late Middle Ages and early modem period, m marked oppo» .on 
to the tradition of lewish rationalism that culminated in the writings ot Ma.moi.ides. 
separated what we recognb* to be me study of science from the standard curnculom 
of the learned lew. Whereas inteuertoil energy in the pre-modcrn Jewish world had 
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ii ««,rr no less than into mcdiUlion and community 
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hav CS o^.tos Um vc.nm«lemay^owevrr . js 4 nineleemh . 

^roach- Ul-1 'f "^ "IsophTcrof the .seventeenth centum... 
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di^int kSolJcc^ ■*.*, precisely at the time when *e develop- 
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,. replace the *ifcd eosrrKikigKal form, of rclig.ous My *J had P*«fed m 
„ci*l Europe and led its people into the horrendous religious wa ft of orf, 
nndcmiiv-of Chftotasapiiwt Muslims and, finally. Chrisuans agamsl Christians. 
However, the failure of nationalism became apparent 10 many European intellectuals 
in the battlefield* of .he Fint World War that initiated us into the twentieth century, 
at whose end we were using our technological advances to move into a world of both 
economic and cultural relations that transcend in every respect the increasingly 
archaic idea of the nation. It is precisely at this time of the obsolescence of the 
nrton-suuc that both lews and Muslim* have derided to create nation -states and 
vest their futures in them. Ocariy the twenty-first century must show us better, more 
reasonable alternatives for our present age of technology. 

The source of both failure* of Jewish hie at the beginning of the twenty-first 
century has its source in the now centuries-old decisions of the community's 
religious leaders to nurginalize science from spiritual religious life. They did so not 
oot of a strategy of conflict, but rather because they simply ceased to see the relevance 
of science to the future existence and prosperity of the Jewish people. My hope is that 
in uYts new century this Leadership will revive its more classical approach of har- 
monization, and promote a communal leadership that is informed of both its 
religious and its scientific heritage, as a community of 'God-fearers' dedicated to 
the pursuit of all forms of "wisdom'. 
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Introduction 



Christian theology has always resisted a Manichaean opposition between God and 
the world, believing that the universe is God's creation and thaU inure Incarnation of 
the Word made flesh, the One by whom all things were made became a participant in 
the history of the world florin i: * **) As a consequence. Christian thinking at its 
best has sought to be in a positive relationship to ail forms of human knowledge, 
including science, without allowing itself to become distorted by an improper 
submission to die reveled protocols of purely secular argument. All forms of 
rational inquiry into aspects of reality have their own particular motivating experi- 
ences and indispensable concepts- Therefore, neither science nor theology should 
nuke the mistake of supposing that it can answer the others proper questions. 
Nevertheless, there has to be a consonance between the answers that each gives, if 
it is indeed the case that there b a fundamental unity of knowledge about the one 
world of created reality. 

Already in the second century, apologists such as |ustin Martyr sought to give a 
reasoned defence of Christianity in the intellectual context of the later Roman 
Empire. When Augustine came to write his Uteral Centmeatary on Gtneiss (early 
fifth century), he was not concerned with some kind of naive biblicisrn; rather, he 
acknowledged that if vttll-csubfished secular knowledge seemed to conflict with a 
customary interpretation of Scripture, then the latter might need to be reconsidered. 
(Much later. Galileo would appeal to this dictum in his controversy with Cardinal 
Bellarmnie about the rdationship of Copernican theory to the Bible.) Augustine 
himself had been persuaded to abandon his early adherence to Muricteism partly 
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creation, it b a worthy object of study, a pent that the medieval Ch,n« maj not 
have appreciated. In the seventeenth century it was a popular saytng that God i h d 
w^ten two books: the Book of Namre and the Book of Script**. Both should lx 
™nd7.1»s was done m*i. they could not contact each other, smce they had 

^hTcVrST^ «e th« the early pioneers of science were mostly people of 
Chnstian faith, even if some of them had their problems with the religious author- 
ities (Galileo} or with Christian orthodoxy (Newton). Another influence thai may 
have been at work was a shift, starting in the late Middle Ages and intensified 
considerably m Reformation times, to reading the Bible less symbolically and more 
in a matter-of-fact manner. The adoption of a similar attitude to nature meant that « 



ns reffiiM-leu no longer a* * suui^t w nt^Mi"^ *f...«— .-.— D — — — — 
medieval bestiaries, but « significant in its own right. The pelican came to be seen 
imply as a bird, and not as a symbol of the Eucharist. 

Newton had been deeply impressed by the order of the solar system, seeing it as 
»fcciinft the power of the Lord of the universe. Early exploitation of the resources of 
Lros« bv Anlhom . van Leeuwenhock and Robert Hooke revealed a world of 
,; nv but exquisitely structured life forms. This led to Christian investment m what 
,n K . to be known as physico-theology. an admiration for the wonderful order of 
nature understood .« testifying to the character of its Creator. The Cambridge 
naturalist lohn Ray, a pioneer of scientific taxonomy, wrote an influential book. 
Tfa Wisdom of God Afoujfcsftd in the Works o/Gwriw. U691). wbidl ran through 
m m editions. This kind of irgumem from nature to God reached a peak .n W,lham 
Palev's Natural Thtology (iSoz), surveying a wide range of scientific dam, both 
nhwical and biological. Ilicse Christian discussions tended to underplay the 
nmbtaiitvtf the evidence, paying insufficient attention to the darker s.de of nature. 
with its malformations and disasters-a point of criticism made trenchantly by 
pavid Hume in his Dutepia on Naiwiu! Religion U?79). There was also msuffiaent 
rccosnition of the logical uncertainty of attempts at a kind of inductive theology, a 
ooim emphasized bv Immanuel Kant in his insistence on an agnostic division 
between accessible appearances (phenomena) and the inaccessible nature of things 
in themselves (noumena). 

The development that put an end to Christian reliance on a Palevesque style of 
natural theology was not. however, philosophical critique, but a scientific discovery; 
The publication in iBS* of Charles Darwin's On the Origin of Species showed how the 
patient accumulation and sifting of small differences, taking place over very' long 
periods of time, could give ri* to life forms adapted to their environment without 
Ihe need for the direct intervention of a divine Designer to bnng this about. 1 here is 
an ill-judged interpretation of this seminal event, frequently repeated, that assigns to 
it the mythical status of a final parting of .he ways between scene* and ration. 
leading to the triumph of the former and the defeat of the latter. The idea ,s based on 
a historicallv inaccurate notion that Darwin's ideas were immediately and unani- 
moody accq»ted within the scientific community, while an obscurantist rcl.g-ous 
community equally unanimously rejected them. This is just "«****" 
were a variety of reactions on both sides. In the scientific community there was a 
degree of resistance to Darwin that persisted until the discoveries concerning genet- 
ics, made by the Moravian monk GregOf Mendel, were recovered at the beginning of 
the twentieth century. On the religious side, responses were equally yaned. borne 
Christian thinkers, notably Asa Gray in North America and Charles Kmg^y *jd 
Frederick Temple in Britain, welcomed Darwin s insights from the first. Both ol the 
latter thinker used a phrase that neatly encapsulates a theological understanding of 
biological evolution. They said that while no doubt God could have brough into 
being a ready-made world, it had turned out that the Creator had chosen ,0 do 
something cleverer than that in making a world in which creatures could make 
themselves* 
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Creation 
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uD dersW „ express .He «2**^j£^i initiation of cosmic history, 
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a^l ZS mvorved, an expression of ftc divine purpose , *<"^ 
concept .ha. science, of course, brackets out of its self-IimUed discourse. *-«*afe 
cvoluL (understood* ageneral processas relevant to the formation of galax.es and 
am as to .he development of terrestrial life) may be conceived * an interaction 
between two contrasting principles chance and necessity. Both words need careful 
explanation. By chance is meant not a capricious randomness, but simply 
particularity of historical contingency. The scope of possible happenings very greatly 
exceeds the range of actual events, so thai only a limited set of conceivable options has 
occurred- A particular genetic mutation happened a nd turned $"> aream of " fe in a 
particular direction- Had a different mutation occurred, the consequences would have 
been different. Contemporary Christian theology acknowledges this contingency. I. 
docs not picture the history of creation as the inexorable performance of a pre- 
exstem divinely written score. While it can regard .he coming-lobe ofself-conscious. 



God-conscious, brings as a fulfilment of the Creator"* intentions, it does no. have lo 
u'jj^ihatspcdikallyfive-fingnedHomp 
'Necessity' refers to the lawful regularity of the world. In the next section we shall 
•c thai this had (o take J Win/ specific form if the evolution of carbon-based life were 
Jo be a possibility anywhere a. all in .he universe. Atheist writers who look to 
evolutionary thinking as the great principle of universal cepbnation usually pay 
scant attention to this vital requirement of fine-tuned specificity. On ihe other hand. 
Christian theologians sec it as the Creator's gift of fertile potentiality. 

Important theological understandings flow from these modern iasighls into the 
processes of creation. One of the most significant is a recognition .hat creation is a 
Lnoiic act on .he part of the Creator, a self-limiting of ihe exercise of divine power. 
Creatures are truly given the liberty to be themselves and to make thcmselvcs- 
Alihough all that happens depends upon God's permissive will in holding .he 
world in being, not every event that takes place will be in accordance wife fee divine 
positive will. A dilation feeologian can believe that Cod wills neither the act of a 
murderer nor the destruction wrought by an earthquake, but that both are permuted 
to happen within a creation that has been given a degree of crcaturely independence. 
The errat good of a world in which creatures car. make themselves has an inescapable 
shadow side. Genetic mutation has been the means that has both driven the fruitfti 
history of terrestrial life and also been a source of malignancy. The one camvo. be had 
without the other in a non-magical world. This appeal .o the IcUing-bc of creative 
process, recognized as the source of the ambiguities of a cosmic history a! once both 
fertile and destructive, has been a major component in eon.emporary Chns.an 
attempts to wrestle wife fee problems of theodicy. Few would claim that .1 removes 
ill perplexities. Christians also have recourse to a further unique and more profound 
insist into Gods relationship to the problem of evil. The Christian concept of God 
is no. one of a deity who is simply a compassionate spectator looking down en the 
travail of creation, The doctrine of ihe Incarna.ion. and in particular the darkness 
and dereliction of the cross of Christ, imply that fee Chris.ian God has also been a 
fcUow-parricipant in suffering, a sharer on the inside in the bitterness of the world, 
and not just an onlooker on fee outside. 



Natural Theology 



After t8 59 the old-style natural theology, appealing to "design' held to be visible ,n the 
forms of nature, fell into disrepute. Barthian emphasis on the Word of God as the 
sole source of Christian revelation further marginalized .hat kind of rJiinkiog, Yet 19 
recent years there has been an important revival of Christian mtctot in the possi- 
bility of natural theology. Hovaswr, .his new natural theology adopts a significantly 
revised strategy of argument compared to lhat employed by its predecessor. 
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Series that are expressed in terms of equations pMMt ** unnu* UW 
ZZ of mathematical beauty, since .ime and again it h* been found ,ha on! 
,uch theory have the long-term ctp.ana.or>" fruitless that 1"^"**? 
validity. A Nobel Pnar-wutner in physics, Eugene Wigner. once asked. Wh> is 
mathematics so unreasonably effete? Albert Einstein once satd that the only 
JB comprehensible thing about the universe is that it is comprehensible. 

Science depends for its success upon the world being rationally transparent in this 
remarkable manner, and scientists fed genuine wonder at the rational beauty thus 
sealed to .heir inquiry, an experience that comes as the reward for the long ; labours 
of their research. Science itself can offer no explanation of why the universe should be 
like this, but the tad of deep and satisfying cosmic intelligibility does not seem to be 
something IBaI should be treated as just a happy accident. Belief in God the Creator 
makes the rational mrsparency and rational beauty of the universe comprehensible. 
Science surveys a world whose order makes it appear shot through with signs of 
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M'ndof God that isrcvwled in the works of creation. On th« view, science is seen to 
JpowHa because the woHd is a creation and human persons are beings who are 
made in the image of their Creator. 

The second mctaquestion that natural .heology addresses is more specific in its 
-Mractcr U asks. Why is the universe so special? Scientists do not like things to be 
^-ial for thev prefer generality. Their natural inclination would be to suppose that 
L universe Ls just a typical specimen of what a cosmos might be like. Yet, as we have 
onK Z understand more and more about the processes that turned ,ha. initial ball 
STnareY into the home of life, we have come to «c that they depended cntically on 
,Hr nrecise form that lawful necessity takes in our world. The strengths and charac- 
5* of die laws of physics had to be 'finely .uned' to what they actually arc for the 
volution of life to be possible, While it took .en billion years for any kind of life to 
.wear, and a further almost four billion years before self-conscious beings came on 
thescene. there is a real sense .n which the universe was pregnant with the poss.buity 
If lift from the immediate aftermath of the big bang onwards, because of the form 
Sen taken by the physical febrie of the world. The «t of scientific .nsights expressing 
this conclusion IS called the Anthropic Principle-, though die carbon principle 
would have teen a bet.er choice of terminology since it is. of course, the general 
possibility of carbon-based life that is at issue, and not the detailed spceilicuy of 

H Manv considerations lead to this conclusion. One of the most interesting refers to 
the manner in which .he chemical elements necessary for life came to be ; "^The 
very earlv universe was loo simple to produce anythmg more complex than the two 
simplest dement, hydrogen and helium. The many heavier elements necessa^ for 
Kfe including carbon itself, could only be made later in the mtenor nuclear furnaces 
ofihe stars a & nd in the supernova explosions that scatter the resulnng materia loo. 
into the cosmic environment. All life is made from the ashes of dead stars. Unrav- 
elling this delicate chain of reactions wa, one of the great ^ophy.wal innrnphs of 
iSS half of the twentieth cen.ury. 1, ^ soon realised that the proce^es oi 
nudeogeuesh depend critically on the nuclear forces being equally what they are 
and no different Small changes would have removed all poss.bd.ty of carbon and of 

° ThTrSlht'pk' Principle represents an entirely unexpected anti-Copernican turn 
inscienufic thought- Of course, the Earth is not at the centre of die uruvcrse. but the 
fact of life is a profound constraint on what the physical character ot the un,ver« can 
be like. To take another example, the vast si« of the observable un, ver^w.tr^ , is uW 
stars, is an amhropk necessity. Only a world at least as big as ours could h* M ted 
me fourteen billion years that correspond to the natural timescak .or the coming- 

to-be of sdf-con5daus beings- . . . 

Altagreetha. the observed fine tuning of the constants of nature* necessary for the 
possib ility of carbon-based life. So remarkable a fact does no. seem to be sorncihmg 
adequate* treated as jus. a fortunate coincidence. However, there are f^^ 
abSt what would be the most satisfying form of meta^ient.fK «^J^? 
quite contrasting responses have been proposed. One is the multiverse expbnatton. 
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Structures of Reality 






h '«"« S the unfolding of absolute tine. Einstein's great dtSCOWnes .nrea.vttUc 
!faZ«S to J«p™» pi~ principally through h, fonnulauon of 
*S » the modem theory of gravitation. Thrs m together spac .me 
L matter in a stogie package deal of mutual influence. Matter curves p ce nd 
,,mc, and the curvature of spacedme shapes the paths of matter Mother great 
twentieth-century discovery, with which Einstein was also associated, even >f some- 
.tat reluctantly, was the phenomenon of ore mutual cmnglement «' '^^T" 
endue that have once interacted with each other (the so-called LPR cftect >. This 
couaterhtwitive iog«heme«in-iepraiion implies a non-local connection oy 
means of which the two retain a power of instantaneous causal .nfluence on each 
Mher, however far they may mow apart. Einstein himself thought that this was so 
'spooky' an idea that it must indicate some incompleteness in quantum theory, but 
many subsequent experiments have confirmed that this quantum entanglement >s 

,.ii :< MunU wiih ihr ifvtrenne sensitivity 
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*cnbved by maeroscop«c chaotic systems to the slightest influence coming from 
SSSnm^. » *a, they are n,„ tntly isolate from M?"""*** 
SmTc1«r that our common-sense notion of separable entities .s far from bemg 

U "ffuf See has discovered that teal.ty is relational to an unexpected degree 
^characteristic form of Christian theology .s trinitarian. Its fundamental concept 
f he STf God b the mutual interpellation and euhatp of love between the 
1« di „c Persons within the unity of the Godhead, taking place m a ceaseless 
^T. theologians call "pcriehoresis". Trinitarian thinking is fundamentally 
SSJSf ™ general reLv.ty and the EH* effect cannot "prove" the Tnmty 
BU t theyte strikingly cons,stent with wha, one might expect of the cntwt work of 

sL ,m c nt ford the faith traditions is the existence of consciousness and the human 

SS of which wc L aware has been the dawning of self-consc.ousness here 

I XEarth In tha. cent, the universe became aw*rc of itself, and as an eventual 

£^ e merged the possibility of the ..enf.K understanding of cosm.c 

Socetand history. The nature of consciousness remains an unsolved »W^» 

Si e the ven' interestmg advances be.ng made in neuroscence. «»* m .dent f, 
She neural pathways by which information is rec«W and processed, there sstdl 
To S Jrogri in understanding the ongin of awarctt^ A great p P 7*™ ^ 
Z most^phtsticated accounts of neuronal networkmg and the s.mples^ ^mental 
«Lnen<r such as seeing red and feehng hungry. Triumphahst cla«ms thai con- 
XTeiris 1 "last frontier", soon to be crossed by the victorious arm.es o< ^ 
rS science, are tota.lv overblow and unjustitied. °*****»**Z 
not rejoice at any form of con.emporary igrtoranee, but equally « must «*»« Pro 
^ean attempt to cut dtnvn the richness of reality to make rt fit tnto a bed of 

stronftlv encourages the expectation that the fundamental categor.es «*««!'•" 
S ^undi.7ndin & of realny must give appropriate recognition to the personal, and 
SZ£ hat the kind of impersonal discourse natural toscience h +££** 

nmteV of the divine nature transcends simple nouons ot pe rsonal.tyl bui n a.« 
SogTizes that in recourse to analogiod discourse about the dmr* « » better to call 

"SJ^^SSK « reahty ^ £ ^2^ ^ 
value both moral and aesthetic. The phys.cal world that is desenbed bysoH.ce «to 
thHrena of mora, im^r.uive and decision. Christian th.nkmg re ogn », ,h 
S«« e of ethka. M possessing a certainty a. •«»«*£»* ^ °^ 
forms of insight. Our conviction that children are not to be abused or the poor 
p"^ i To a convention of our society, nor is i, some -r.ou.yd.gu.«d 
strawy for superior genet.c propagation. These mora, conv.ct.ons are mstglus mto 



w ,o,is ro*lH«« SE 

.KeofatfV und« S ««cbour ethical in.ui.io.i-s to Ik 

The phyd-l **<«* - ''^ h „ X' response » ft* ^P-« of *" ££ 
human experience of mW* J ^hM to lb. nWr of speaking do* no. begm 

j , JBsti ff » the im*«.ou> inith * "J* compt)s „ion. In aeflhet.c cvpcnencc 



GoDANDJTHBWORI^Dn^AC^ 

,jo« i, pcutu ih« vrarid at bong ium. *^ ^ «,„„, „ 

„*1 to pan *u to,™, b» ™^!^™"£ L. had „ »»„gl, 

mature, bu. to. creatures cannot act upoa an mp^bk God. There »< °™ 
Zfe i. idling this «■ *lh >hc fundaa.cn,,. Chnst.an WW *« 
God is to l . lobx. * •« However it is not dear that remedyng to defect require* 
JIX J™-*"-- ""* <***" *^to «hink .hat ^^"^ 
stronger account of divine itnn.aner.ee U sufficient to act a* a balancng factor an 
nation to dmne transcendence. Those who take this latter yew emphasuc to 
importance of Staining a clear distinction between Creator and crcatK* in order 
Moid identifying God too closely with all to evil in the world and tn order to 
make sure that the One who is believed to be the ground of the hope of a desuny 
beyond death is nol caught up in the eventual futility that is to predicted late of the 

present universe. 

rVncntheiiti lend W think of divine action in creation after the analogy of human 
intent ianal agency exercised within embodiment, often envisaging some form of 
divine top-down action on the cosmos as a whole. Others seek a different way of 
conceiving how the divine energies might be at work within to world. All have to 




*. «.me shift to understand how their ideas might relate to srientific accounts of 
^ rl ' s. I he top,, -I divine action dominated the agenda of the Chns«,->r, 
T m 2 Xence and rehgion n. the ,ooos. The proposals made were diverse, but 
mln tome n many was some form of appeal to the demise of a merely 
! TaS ceTunt of physical proems that h»d resulted from to twentieth-century 
rl«rie7of to wdesprcad presence of btrfnsfc unpredictabiht.es m science* 
^m of Zm. Th Junpredictabilities arc present both a, the subatom.c level 
Sw. theory and at the macroscopic level of chaofc dynam.es. 
SSfcMU-S - « epistemological property, and there « no «^^«^ 
? f om eDistemology to ontology. What connection should be proposed * not 
^^Sf™^ ^ne (the existence •***««"£" 
^ d rn.Ss.ic in.erp.etat.ons of quantum mechanics makes that P™**g 
!^«hT for all i^ues of causal WWWW are ultimately matters for mctaphys ual 
rS'cltid by phys^ but no, settled by it. The* who take a rcahs. v,ew. 
S h" what w know , a .e.iable p* » what is to case. w... mchne o 
2 unpredictabilitie, as signs of son., form of ontologtcd openness, fhe 
c 3 IcLnt, based on the «change of er^gy between Constauents, then 
i 1 ^considered to be a total account, so thai tore is room for .he acooti 
SrrlTpn^-fo. eKample. a top-down influx of the whole on to 
^s! cleivablv relalng to to input of information that serves to speedy overall 

agency » «n ..^ ^ lo UIM , <lsttn d divine agency than human agency 

SlW in di.fca n ion i. «. mote ««««* ^>«" W » >»"« s ' >""" ,h * n 



ft JOHN FtfW*"-— _ 

.. n r ilir-rrator freely to have accepted such 

«. «»* ««.«• * -J S ^ ^ci -o imply . im* * **■ 

- -**"** " a *?I^ 5 a current omniscience <knowm E a 
„,**»» result^ '" ^^HLlulc omniscience M 4 J* «■ 

sssass -- *■**■ - ,o kno * ,he to ,f 

the future is not yet -hoc 10 ^^^ ^j^d >,i«h the picttu* of an open 

Other theological consequences a .^ in n . 1ture , .here are also processes 

a^HC.V^c^.^^^^,^ one mlgh( say . ne dock . likc 

whose outcomes arc •* tf ^f£wh« peering the faithfulness of the Creator. 
p«-«^«-^^*r2iSltJ S -nstblc to pray for. a point 
,„ .„*,««. there « 'T^^dri.. *» he said that one should not 
re^toed by Ongen fa '^^Xmrner. In regimes of cloudy unprcdict- 
pray for the cool of spring m ^JitoZS^fcS'"*^**-^ 
iiflity it is not po«*fc » daenrsnjde all ,hf ™ ^ duc t0 divinc actlon . 

ltow*i«««ybedwcniiNel>yiai m , _ ^ ^inof.hc-umverseisonc 
An .CCOU* rfGod penally at "J^SS S» But what about 
il-^^.^»*^^^T«-«. elation that ^ 
dto of the mnato«^ ^°Ta general provided of this non- 
anno. be supposed »tar been the «ute o -^ P n ^ ^ 

"-•^^^^^^iSS^r^ of that kind could only be 
asiuguw ^ , lfl : A „- ,-v^nts The rea problem oi miracle is not 

Z-t rXthcred to do tomorrow, There must be a deep d.voe constsirncy but that 
Z « onfau. the deity to an tUMrpug regularity of an unperson* bnd. bke the 
££. actkm of gravity. God's convey lies rather i« a perfectly ,p^n£ 
rdatiouship to actual circumstances. When those c^ummnccs change. dffBM 
,«,„* nwv also change. A impersonal agent may fitting* be believed to ad m 
Znxcdentedw^inunprecedenteJdrcurruunces . The role of theology ,n re buon to 
minde is to discern this deeper kind of consistency, a task which ha* to be undertaken 
on a case-by-«se basis, since there can be no general theory of unique events. 



ESCHATOLOGY 



Science predicts that after immcnsepcriodsoftime.thc universe will end in futility, 
either through collapse or (the currently favoured expectation} through long- 
drawn-out decay. Christian theology is challenged to say how it responds to this 



-nnsiieuion of a dismal fate for ere rt in. The issue is the cosmic vers™, * 

^Pointed question posed by the even more certain knowledge that every 
r. £11 in death. Z regard to the latter, |esus pointed to the faithfulness 
55 i thTground for the hope of a destiny beyond death, affirming his trus to 
1 God c Ab«ham. the God of Isaac, and the God of lacob who is the God no. of 
h S bu, of thelMng' (Mark » »4* Thepurely naturalistic story thatscience 
ttd does indeed end in filfiBy. but Acre is a further theological story that can go 
wond thTdemise of thi, present universe. God's ultimate purpose ts that this wodd 
^ TnshiKC in the course of whose evolutionary process each gencratron must give 
nTe next will be transformed into the new creation in which death wdl be no 

,„ grow from the seminal event of Christ's resurrection. iriMhm 

^recent years there has been some serious discussion tn the forum of ( hnst.an 
Jlne about science and religion, centring on how one might begin to make sense 
5th at escha.ologica. hope. The key necessity is to find a balance between 
Indmiity and discontinuity in the relationship of the new creatton to the oki 
Thr2« be sufficient continuity to ensure that it really is Abraham. Is^c and 
u2 who u* again in the kingdom of God. and no. just new characters who have 
%£Sm ** old names. Yet the patriarch, cannot be made auve £>»££*• 
"gain There MUSt be sufficient discontinuity to ensure that the world to come u 
frred from the transience and death of this world- 

In nllhn thinking, the conventional carrier of continuity between this world 
jSSSHm I human sou,. It has often been conceive d tfe. the^ ^lajon, c 
pat. m of a detachable spiritual component, released from the body a death- Such , a 
dX paure of human nature is not essential for Christianity Many Chmmo 
Sogians take what is in fact the predominant biblical v K w. that human bcjn*« 
pSiomatic unities, animated bodic-s rather than mcan» ed ™ k *" l <*"" 
Z what has happened to the human soul? U has not been lost, bu « «e* »be 
^Sved The human person is certainly no, to be idcnt.fied simply wth the 
XSnl atoms at any cite time making up the body. Those atoms are changm 
d he time through wear and tea, eating and drinking. Wto cam« pcrsonJ 
fontu , r this 1 fe is the almost infinitely complex, informauon-beanng pat ten, 
rlctLse atoms are organised. This pattern ij the human ^sou L an tnsjMha 
is . revival in modern dr«s of the Aristotehan-Thom.stic idea of to soul as*e 
form of the bodv. This pattern will be dissolved at death with the de«y of the body. 
St t pcrfecUy coh!-ren, hope that the faithful God will preserve , in he div.n 
memory and ul.irnately reconstitute the soul's embod.me B t m an eschatolc^ca! act 

^Tt^oodimen, will ha. to be in the different 'matter of *£»££ 
Ae ain it is a Perfectly coherent hope that God will endow tins trar^tormed matter 

dynamic drift to disorder that is the source of the Y^^^T^ZZ 
belief in the empty tomb implies that |eW nsen and glonl.ed body was we 
^sform oThis dcL body, so that in Christ there is the hope of a destiny for matter 



-m. -.«.! virion h not .1 second acl Of cretitio ck 
B ftffe - «dw ^**« J '" ™ ; M intimaK reMonship -*fa «hc Bfe and 

sfss sssk;. — ^ «■ wu * "^ ** *"- the 

2»W freedom » «*22fi rf death and «*««&«.. not spiritual 
^Christian hope ,, formulated m tern ^ ^ ^ ^^ 

sumvul. because Ch„*. "SK^jSlwiDe angels. Humans arc 

abo intrinsically temporal- Our ?«»">* " m wiU „ ot ,* boring . for fulfilment 

«* to *n* ^thc g— J3JS Ski «* *e divine nature tha, 
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SEYYED HOSSEIN NASR 



Introduction 

.n ,1—1 „_,..——- 1 i -im —if ■■■ 

The *™ ot isbn and modem .cie.ee along wfith it* progeny modem techno^ 
coiinue* todav * one of the most auda] faced by the Islam* l(»^ " b« 
STS LLl*. «0 be, addled by numerous scholar, riUn ««™* 
nSlv the whole gamut of the spectrum of Islamic intellectual actrwfy «nce the 
Sf em^rv F.iLm being nLnt, ** tat** hM - *e sub^t g 0« 
Sdt Tn fact to the beginnings of serious intellectual encounter between the 
Mamie wotld Sd tL^odern West, in the early truncentWmnetcenth century. 
,rrilb«« the m*** movement in me Arab «ortd, « V*H «. smuUr mo- 
It!, Persia. Turks, and the- Muslims of the ^*X-*^3SS 
«Z £Tl« ta -ho attracted figures as different as lamd al-Dm M d, 
< I A^him) and Sir Syed Ahmad Khan, Zia Gokalp, Bed.umm Sa,d Nur«. 
Mur^mmTd u,W. an/ the foUowers of die ^^, movetnen, «jd «. ^ 
tLcs. the various shaykhs (hUte « well « practtfoners of modern «.ence, 

^elnlhe'Sdays the interest of Mnshm thinkerstn Western science^ to 
some extent, tcchnnlo^- was due to their talMd *«lcj^ ^35 m 
political independence, al least on paper, of Mu^m lands. Aetata* t <rf^» 
SOwamcnu in science and technology today is almost always because of «hai mey 



I „n grateful ,o Ac editors of 7*e »!».& Qw^ *>< *«**» » "^^ ,Ws P**"" 
(The text ba« been revised by the author.) 
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h -.h« ii be eeaiwaut or military, and not wisdom. 
,«, is their need »**^SLrf ,he so-called fundamentalist* in their 

In feci, an *^^ maA !^jZ^^*<P»^ VS ^ S ^^^ e T^ 
WS^^'^S'SS'SSSS 5** =.nd the whole Islamic 
tnelid. *en« ■*■ " ] - *" of * „*;„« remained inl p C rviouUo the difference 
SlccuaJ mM- £•"£»; ^SSSifc inking the depth of 
,*««, the goo. of *»*+[»*** f£L«* « »**■ » ""» ™ d ** 

perfecting of the human *>ul. on the ^^ ^ WongitIg lo 

^ «te -hnk «**£*%£ 0* can understand why the blind 
», * readdy. m the ^^ce «d **«*» *« ""-ft""* 

praise and almost *x.rsh,p of ™^ foW , d ^j ilicd , Geological. 

e«ryi*« among ««£ rf J*-J^22 which 5 om CS u.y pcopleare killed on 
an d,ud,c.a] diflfcwncc *J«y one sew a *« i ^ ^ ^ 

» cher site and "^Zt* <^° Chechnya to Kashmir to the 
en^mter of Musfins witb other* "^JJJV ^ llld one5 t0 fae massacred 

„d -de^ed". Yet thisdes- ^ ^nTnSndahle on the emotional lew! or 
whhoat critical appraisal, no "^™T t KfIii{B hecdieii Smiths that 

T I'lLl «*«-* Wb« -ything else to analyse modem sdenceand 
subject it to an in-depth criticism from the Islamic vie* by wh.ch is mean 
not^sn any view that claims to be Islamic by combining the externa) mcamngs of 
seme verse of the Noble Quran mtfa -Jl kinds of concepts and tmt imported 
from the modem West, but me view drawn from the Islamic intellectual 
tradition, including all its branches, and understood traditionally and m the 
most universal perspective of Islam, rather than through theological or judicial 
sectarianism. 








A Critique of Modern Science 



I I- ■ iw t* 



In this short presentation, it is not possible to do justice to a full criticism of modern 
science from the traditional Islamic point of view, a task which lias bec-n carried out 
to some atent by other scholars and the author of this chapter in Other contexts, 



although much still remains to be accomplished.' Some or the essential points need, 
however, to be mentioned here. 

The nr*t, which has even reached pulpits throughout the Islamic world, is a 
negative one. It is the refusal to even Study Western science critically, often as a result 
if a kind of intellectual inferiority complex that simply equates Western science with 
the continuation of Islamic science without any consideration of the shift of para- 
dittrn and the establishment of a new philosophy of nature and science- during the 
Scientific Revolution, events which distinguish modem science sharply not only 
from Islamic science, but also from its own medieval and early Renaissance past. It 
astounding that some not only simply equate modern science with Islamic science, 
but also try to apply the modern philosophy of science, based upon an agnostic 
science of nature and often in a mode already out of fashion in the West, to nidge the 
veracity or lack thereof of Islamic positions. 1 

The second point concerns the relationship between a value system and modem 
science Imtead of cxiUciihig the implicit value system inherent in modern science 
from the Islamic point of view, many of the champions of the blind emulation of 
modern science and technology claim that it is value-free, displaying their ignorance 
of a whole generation of Western philosophers and critics of modem science who 
have displayed with irrefutable arguments the fart that modern science, like any other 
science is based on a particular value system and a specific world-view rooted m 
specific assumptions concerning the nature of physical reality, the subject who knows 
this cxiemal reality, and the relationship between the two. 

Modem science must be studied in IIS philosophical foundations from the Islamic 
point of view, in order to reveal for Muslims exactly what the value system is upon 
which it is based and how this value system opposes, complements, or threatens the 
Islamic value system, which for Muslims, comes from God and not merely human 
forms of knowledge which are based by definition upon human reason and the five 
external senses, and specifically deny any other possible avenue for authentic 
knowledge. Muslim thinkers must stop speaking of modern physics as not being 
Western but international, while hiding its provincial foundations grounded in a 
particular philosophy and value system related to a specific period of not global, but 
European history. Even a 74 7 Boeing jet is not global simply because il IS now landing 
in Samoa as well as Tokyo. Beijing as well as Islamabad or Tehran. Rather, it .* the 
result of a technology derived from a particular view of man's relationship with the 
forces of nature and the environment, as well as an understanding ot man himself, a 
view which many forces in the modem and even post-modern West are trying to 

- See, e-g., Burcfchard. (1972, .987) and Bakar (1991). As for mv own writings, see N» 
lUf iWOA 1993". i-Wjfe WSSh s« also the MAS Mrmtl o/Mwre Science, ed. M. l*V* 

^Tcasf in point is the potftnis* and rationalistic philosophy of Karl Popper, which. 
already seriously criticized in .he West. U adopted by a number of people, -peoat y tolnm 
and Pakistan, to cvaluale and criticize ihc traditional Mamie eyutemologie* and philosophic 
of knowledge, including science. 
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— . , „ urt m d ma's r«l.iuoi. 5 hip to 

jEnkn. Si- h «• ** ^STSdhis.. and Hind, ones in the ft* Bu. 

SS ***** ™ tht T^ the tTn-^cal chafer at modem science njelf 
S be, has «*bi« to do ** ^r^ mft in our you*, helped » make 

tom b w hKhki«cdmaK«han^^ sdeafists dunn g the H. 

„. w speak of the .**. »^jiS- f £ m os, humble demist, who would 
penod M««* *< —* 21 m t* helped .0 destroy numerous species » 
Sr put ihri. *« «• a "»*** pledge and its implications cannot evade 
..,,■> cation. As . matter of tart. Jn^S ^ ^ ^-a^s on 

rfftrf imp^tior,. Modem «™^ £ c , 3ira w knowledge of the world ,o 
MlB „.indudi B gth e ™hp «.h> rte^S ■ fom ^ Cltadc , of 

pocry. mym, or. e« ««*. ■£*"* "J, re J ns of ethics ,n «be W«t is 
E* acceded knowledge ^J^^H* dosc in many «*» ID the 
e^iy from the Abnbarmc «£»2£J (he Abiahan1 ie traditions' claim 
epical prinaple* and pracbc« of «*^^H to ue3lc a condition to which 

to-kw-^^^^^S^SKe U" ^y. since it does no, 
to ethical hcrtep fa hemg ^ JT ™£ of SJ in fc ino d=rn world, 
correspond ., any ob^vdy accept* 1 knowkdgc * w , he ^^ of 

Nor should Muslims ever th.nk tha to J™*" n jn the We$l would not occur 
Chrism". and that ncga-ve rtbcal con^u no* «» «> he ^ ^ 

in the Islamic world Such a ^^T^X^^ *»""«* ° f ^ 
Hut superficial and shoddy ^B^^T ^ ^ ^ unfortunately ha. 

SEEMS Sr^^nidern W *. - - 
'"2 b needed fa a posttive Islamic critique of modem science, based on know- 

K ■** »d the Liang subject. Muslims must be able »-"£ 
.rational bbnfe intellectual space for the legu.ma.e con.m,™ rfteBj 
vicwof thena.ureofr^ity.o which Islamic ethics corresponds. ^*-£2 
leghimacy of modern sciences within their own confine. Other** no matter how 
^:™T-- L*-. ^n,k,. nmv. the di* D lacin*of the Islamic intellectual universe 



w oa e drawn from modern science, while it may make Islamic countr.es nch and 
L nil will dertroy the hold of Islamic ethics upon the larger Islamic community. 
« one observ-es no. only in the case of the Christian WW. but also among those 
Ltanlwd Muslims who have abandoned most of their spiritual and ethical 
^ntiM in the name of "the scientific world-view', propagated on the one hand by 
IT now mostly defunct Marxism as a pscudo-rcligtous *logan. on the other hand 
footed as the flag which unifies *o many secularists, humanists, and other ant.- 

,4iaious forces in the West 

And finally there is the most essential oitic.sm concerning the at b«t neutral 
J [u de of modem science concerning religion and the paramount rdc of science in 
25 = mental ambience from which God and the eschatological realises are 
Tent and. therefore, finally unrcaV. Numerous Western writers have tried 1 ,0 show 
Si science is not against rdigion and doe, no, necessanly deny God and many 
JZ have claimed the same. But during most of these debates, rehgion has 

CU kn.wled S e of both supernatural and natura! reahty. w,th the result that 
Zr centuries after the rise of modern science, it is religion that IS now ma.g.nal.zed. 
SJnot scu-nce. Occasionally Western theologians, usually in a«e of modern science 
2 W «hb or tha, snentific discovery as conforming to a particular religious 
Sing, unaware of how dangerous it B to correlate that which possesses the 
Sorter of absoluteness with a form of knowledge which *by definition, transient 
Xigh it doc reflect certain metaphysical truths if seen from «hc metaphysical, 
and nofsimply scientific, point of view (Smith .984.- This type of shallow corre boon 
iLeddly VJhfcni these days in what is now called cosmology .n the West, which „ 
noting but the extrapolation of aslrophysics, and which has nothmg ,0 do w«h 
Oology as tradtiionally understood (Burckhard, l&J. For years, many theolo- 
,L have l«cn e^c.ted by the big bang theory which, they darnt. accords with th^ 
Ual and even Quranic understanding of creation, and many symposia have been 
held on this matter. Meanwhile, many cosmologisis are now bcgmn.ng to deny the 

reality of the big bang theory itself. -.„„„„? 

The significant pomt here is .hat there musi be a profound analysts and cnuque of 
modern Science in its relation to religion from .he Islamic t^*™*£* 
totaUv opposed .0 that enfeebled intellectual reaction wh.ch firs, accepts the lh»«, 
h^mc^andevenconjeauresotmc^^^^ 

rJieTto torture lh» or that verse of the Noble Qur'an or a particular had,th to prove 
Islam's conformity to this most transient form of knowledge, whose P^«^" 
no. from the iliumination that i, provides of the nature o. reahty. but frrnr » the fac 
■Ml it leads to the acquiring of wealth and power over nature. ^£^2 
founders, Francis Bacon. What is essential to show » that m modem scencc th. s er> 
•topotberi.- of the existence of God is redundant to the system. One can be a famous 
ph^cist who is a devout Catholic. Jew. or Muslim bu. -dso a ««S22 
is an agnosttc or atheist. The reality of God has had nothtng to do w,,h ,h« **** 
modern science as seen by .ha, science, and God has been called b P^ » 
unnecessary hypc.hestf. Today, the world-view of physics Uself ts changing, and 



. . no j-od an d consciousness as fundamental to 
^T*^«hc"^' ,,U T !£! fr* U tar torn being KCtp«bk to .he 
£?£!:«. mechanics ^^^vicw taugh,* rfceonry correc, and 

Howcanl*m««P« ^^;; n t ^lam .he universe without even referring 

^ *«aiaT W » ,,im 7 X " oMucb the Not* Q"-m speaks °" -Iraos. 

.othelVanscenden. C-wnfaD JJJJJ - ded ^y ^found answers to 

^» Traditional Islam* iho-jw J ^fc^terittdasbemg 

JH* wh ' le ** %£S3S existing ^Iknges which would come 
part i«.b,lv krdt of response* « ^J* * J^/^ors. Tto h «liy. h 6* 
J^dose m drpth » »* a,WW *"^ t1«i«ed seriously in alternative view, of 

^c «***»**! ^TJtlfL .he Muslim thinkers of old than in contemporary 
p^liw arc much more mteacHcduiine „„„, a h «hhy relationship 

Mudim thinker*- There If no way » ™ " ^ „, ^ of any system 



The Question of Absorption of Modern 

Western Science 



Ite over a century various Muslim leaders, whether .hey are religious or political. 
Ee^TK rapid and com^c absorption of modem «-»"-? J 
S, adding, L pi«B remarks that this act must be combined with the 
!S2. rfbbL «*£ There n, however, no po^biiity «f absorb^ modern 

££ be .he type of adoption based on blind emulation rather thafl .udiaous 
M "hat oi *«- L marry Islamic countries today without such a.tcmpu 
^ep, modern science ft, «. having led to any notabU saenttfic activity and 
creativity which are Islamic or .0 the complete absorption of the modern saences. At 
best, it has ied to contribution* to the prevalent modern science by men and women 
who are Muslim*, but who* hlsrouaty ha* had tittle to do with the science to which 
they have contributed. If there were to be a successful total absorption, however, .he 
impact upon .lie very fibre of Islamic society would be much greater than what one 
see* today, precisely as a result ofthe current lack of total success in the carrying, out 

of such a process, 

The adoption e-f Western science can he carried out completely only by absorbing 
ibo its world -view, in which case the consequences for ihc Islamic view of reality, 
both cosmic and mesa-cosmic, cannot be anything but catastrophic. Nor has it been 




rfierwise for other idipeMB Those who keep mentioning the case of |apan should 
W K not only at the success ofthat nation Kicnrifieally and technologi tally, while some 
,f its traditional institutions such as that of .he Emperor have been preserved and 
Ktn.lt still continue to wear kimonos and use chopsticks. The situation must he seen 
font the perspective of Buddhism and Shi moism and the spi ritual havoc wreaked u pon 
Ibe Japanese religious l edition, causing a major social crisistethe extent that now some 
in lapan are speaking about the 're- Asianiiation" of their country. 

Wlul then, is to be done? Digestion of any external substance for any living being 
involves 'both absorption and rejection. If we were to absorb all that wceat without 
rejecting some of it. we would die in a short time. The case of a living religion and 
civilization are similar, and. lest one forget, Islam is still a vital and living religion. 
and even the great civilization created by this religion, although partly destroyed not 
orl ly by Europeans, but also hy modernised Muslims themselves, is far from being 
defunct. Islam and Islamic civilization cannot adopt modern science seriously 
without rejection, as well as absorption, without what one might call judicious 
adaptation and absorption, based on the principles and nature of the living reality 
which is performing the act of adopting and absorbing. 

If proof be necessary for such an obvious assertion, one needs only turn to tile 
history of the Islamic world during the past century. Rabid modernism, blind 
adoration, and emulation of modern science have certainly not brought about a 
major scientific renaissance in the Islamic world. A kind of shallow scientism his 
produced a large number of scientists, and especially engineers, in live Islamic world, 
without spawning a scientific activity which would spring from the heart of Mamie 
civilization itself, from which many Western-trained Muslim students of modern 
science find themselves alienated. Those with personal piety take refuge in the great 
sift of faith {oilman) and continue to pray and recite the Noble Qur'an. but 
intellectually thev feel csiled from the traditional Islamic intellectual universe, 
which they then begin to criticize as not being really Islamic, thereby creating the 
cleavage in the Islamic intellectual world conspicuous today in so many Islamic 
COUnlnes. Moreover, this attitude toward Western science has helped to destiny 
much of the Islamic humanities, ihereby creating a vacuum whose consequences 
are evident in many parts of ddr ut-isiam. 

What is needed is the rediscovery and reformulation in a contemporary language 
of the Islamic world-view, within whose matrii alone can any foreign body at 
knowledge such as modern science be studied, criticized, and digested, and the 
ckments alien to that world-view rejected. Moreover, this wo.ld-vicw. as tar as 
the cosmos and the whole question of various scientific ep.slemo logics are con- 
cerned, cannot simply be extracted from the Sacred Law. or rf-Sfcarf «, which 
embodies God's Will for our actions in this world, nor even from riildrn. whose 
role has always been to protect the citadel of faith from ralionahstic attack*, nor 
still from jurisprudence ial-fiqh) understood in its current .sense rather than » i» 
Qur-anic meaning. Bather, it must be drawn from the «Mf«ftah. which lies at the 
heart of the Noble Quran and raWifA as expounded and formulated by the trad^ 
itional commentators, as well as Islamic metaphysics, cosmology, the doctrinal and 
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StEPS IN THE CREATION OF AN AUTHENTIC 

Islamic Science 




« m ^authentically Islamic science' is a long one, yet a 
TV n»d u> the achievement <* an aatne* i ^ ^ ^ ^^ a 

™d that an* be wrtri ^^J3KSSS ^ 1 will mention ■ few 

,„ lh e milestones on d* ion* ^^^fc attltud e to*** modem 
I The nr« necessary step " io*to| -in q ^ choflnc ,s1amie world, where 

F hflo»phenofsacn«intheWesiiUcii.noi a d society who, while 

sssnS:^ * £-£ -£ — ta — a ^ fi,kd 

• Manvofmywri.ii.gMnd.^^^ 

^TTd S^bSid .be, the o^-n made fa «*- M *- •• »« «* 
Itafc^SH being • form of fundamentalism. TW b a «« enfe-m based on a 
£S££» J by the Western media, loaded with ^^^^ £ 
L, employed by whoever the power* that be in Ok We* do no. like at .he moment An, 

d«Js J3L.to' and iu rise. By that loft*, yow grandmother and m.ne. who neve, 
rited a pra«. in lb* lives, were fundamentalist grandmothers. Furthermore, to draw 
e^fte Lrn the mode™ Wet and to *.* why there must he an Islamic »e»« <*«£«* 
is nc. Chmtiao science, is to misunderstand At whole ofmodern Western intellectual histor, 
ud is .. *rn* to ptacc ibe ^cv.Ln/aiH.n ,>f the tamai ind ihi scj-" " lC "' n •' * e k,MJW|CTl '' 

erf the wmU from rd,gicm as an rwnfk and ideal for the Islamic world, as if the religion ol 
fAmbwedonunitTtai-TH*' <.!dewr accept any formal irreducible duuii sm. 




kklv by Western positivism and scieniism. creating tensions between external 
q |ctY and submission to ICfcnt&m that are bound lo have own more catastrophic 
LUuences in the nature than those we observe today. 

This trend must he reversed, and the whole of modem science and technology be 

^.j, not with a sense of inferiority as if a frog were looking into the eyes of a viper. 

hut from an independent Islamic world-view whose roots are sunk in Allah s- 

revelation and which could be compared to the case of an eagle who roams the 

horizons and Studies the movements of the viper withoul being mesmerised by .1. In 

light of this world-view, the whole notion of decadence in Islamic civilization. 

HMdally si far as it concerns the sciences, must be re-examined. The West mast 

nn Ic-nRer dictate the criteria for renaissance, decadence, etc. on its own terms and 

idenufv scientific prowess purely and simply with civilization, conveniently forget- 

na that one can go to the Moon during the same time as teenagers are killing each 
other in the streets of the country which has sent the astronauts into outer space. 
Onlv by basing oneself on the authentic Islamic perspective can the mfenoniy 
complex so widespread among the so-called Muslim intelligentsia today be over- 
come, and the ground readied for creative scientific activity related to the Islam* 

^fal Tbae must be an in-depth study of Uhe traditional Islamic sources, from the 
MMe Qufan and HaMh to all the traditional works on the sciences, philosophy, 
iheologv, cosmology-, and the like, to formulate the Islamic world- view and especially 
fte iic concept of nature and the sciences of nature This arduous and jre 
necessary task must be carried out within the framework of the Islamic intellectual 
tradition ilieU. and not simply by going to certain vers* .of the Sacred Book of «n 
Uken out of context, and interpreting them by ourselves, by a m.nd usually cluttered 
fav ,deas. L«u«. and ideologies as far removed from Islam as possible. Surely dm ,s 
onc of the reasons why the Noble Qur'an refers to guidance m these terms: He 
leadeth astray whan. He willcth and guideth whom He wiB«b ( 16. »>. 

Men can be misled even in the reading of God's Word if they are not guided by 
Him. How quaint a, best, and worthless at worst, appear those interpretations) 0* he 
Noble Qur-an and Hmtah M. prevalent today among a number of Muslims tn the 
West, as well as among an army of modernized Mnslxms in the Islam* world itself. 
Only the revival of the traditional Islam* world-vicw can provide for Mushms 
,n authentic alternative to the current Western world-view whxh * ^ «>w 
undergoing profound transformations, and in a sense, dilution rather than 
being itself a second-rate imitation of the Western view with a few Qur amc verses 
interspersed to give such types of interpretations a ring of Islamic authenticity. 

The rediscovery of the authentic Islamic world-view, especially as « concerns the 
sciences of nature, also necessitates a deep study and understanding of the history o« 
Islamic science to which any future authentic Islamic science must graft jtsell to 
become a new branch of a tree that has its roots in the Islamic revelation and a trunk 

.nd earlier branches which cover the spa" «' n™^*" « nturi « ° f ^~ »Z 
Unfortunately. Muslims have not been as active a* Western scholars m &^«**». 
history of Islamic science, and those who have done serious work have usually been 
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HMd, it need* to be ^F hiB ^ '^„ h , rc * a Lso *n t*W* history of Islam* 
fctofc philosophy of W-^JfJS ««* to •- ****** ^ 
«« and even histoo JjM- <" ^non-Muslim sdH&H&lp on th.s sublet 

points of view.* B-*hMtaiB should be allowed to study at the highest 

^ _£, of Mudu* ■ * - h £cs gr ^ ^ West calls pure 

1ml the modem B^*/*?*^?. Iafee numb« of doctors and engineers 
«*« I, the IsUtn-c ^^^ aspect, of science, 
to ^parison to those who ha* *ud.ed tb P ^ ^ ^.^ flf ^ 

iUC h „ phys.es. chcm, 5 try and biology, and ^° can ^ broUght abouI . 

^ "SS^tttl^ of «*»*, rf~ and 
pBd * the land J^2SS^S5^ * "" rCtC ' VinB ^ 

^^^"tLny have uidabou, our be.ng «PP«d to ** cultivation of 
«SrS«. « Have never ad^tcd someth.ng *&*, ■" ^ny easels no a 
!Sr^S memen, of history. Rather, our propyl has been to m^tcr u, he 
ETlne, modem «». ^ cnt^g its theoreu«« ^ ^^d^S 
M4 then dirough thc mastery of these sciences, to seek to IsbnudM sc.encc ^Sy 
Sng fu, Uf e s^ «to the .siamK ^Id-view and d-sttngajshtng what , 
Kf upon ^ienTrfic facts' from hew that ,s interpreted ph.losophtcally. such as 



. I Wu ght 10 la, uk foofidanon for such an approach *lmo*t forry years »s» «hen I to 
began to derive my Saw and Gribtkm in UH« (1987): «* »•«> F° rd « W^ 1 - In '««" 
y«n.a number of wwfahaw apptawdby Muslim scholar* following thul.rve of thoughL Sec 

ejj rh? workj of Osman Bakax and Sytd Nununul Haq. 




, h , ..ntienphkat structure ol tnc ninwayas or mc sc >»,.v.., 
L hcSuarading a, scientific facts, such « Darwinian evolution. We have never 
iCe^gnonu-ce 8 especia.fy for a religion such as bUffi which based up 
nXS R e must confront any other school or mode of though, which l,ys daur, 
^1 knowlV of reality. How sad it k in ftct. that in many U.mic country ruled 
b T^rs which claim to be- pm ^rons of modern ««.« the genera, aurfjyrf 
Suction has declined in so m^ny fields during thc tv.cnt.cth century, as a cursory 

AUe rh and Cairo University reveals. It b impose to understand, cr,t.c. K 
'n St or transcend any form of science wife.* d«p knowledge of *. No amoun 
Xanccringand emotional outbursts «n repUce knowledge, whose pnmacy the 
NoSfSSn "confirms in thc famous verse. "Arc they eoual-.hose who know and 

.hose who do not know?' (3S- 9)- , . . 

No one working in an inorganic chemistry lab can follow a fomuib of do.ng 
££*** rather than pursuing the chemistry otah.ishcd by Boyle. Ulster 

2 fences and imbued with no. only piety but also knowledge of the blame 
SS could transform this science in thc direction of an U.armc sctence of 

la ten s in ^ «« «T ** with 3 nCW ^^^ °* ^T f A Z 
SLa ^piric.sm. and secularism, seventctnth-century chemusts created the 

LTdSbW upon dte cadaver of the long tradition of alchemy, whose mner 
n In gZ did'not even comprehend. In any case, any hope of open.ng ^a new 
S Z history of Islamic science which could integrate what «*««"* 
mm modern science without causing the denth of the Islam* «« of the cosmos. 
Z "ly upon those who. be.ng deeply rooted in .he bhmic worlds. ,lso know 
Hodem sciences at their highest level without havng J™-^^* 
Ld absorbed by the philosophy presumptions and secubns, outlook of these 

"aX those Muslim who are scientists but not functioning at the boundary of 
thei «ience they can at least point cut the theoretical lim.tafons of Am scence, 
5SSS scSntism. the divorce of modem science from ethics and the nece^y 
fc Sims to empire the significance of ethics as much as poss.ble. and the cr^s 

in mans rd.tionship with nature and in .he hamtony of nature ..self. ^^« 
point to ail phenomena as ** of God. with a s.gn.hcance beyond lh«r ma^ml 
realitv (see Kirmani m^-> where he deals with thts and cctiarn other .ssucs msed m 
W pape?« Th !ti»- How paradoxical it b that while many Musl.m pohttcd 
SXrae^Se factL MusLs are ^called behind Western scence and 
Sofo^SeSuS wodd b ca,ch.ng up and even ^ or surpasses many 
1L of Sc West in its destruction of the natural ^™^*£ f^ 
consequence of the .pplicat.on of modem technology. Ahhough dui ^ «on 
for alther day. one can hardly refrain from <™^!^!%£J£Z 
Muslim thinkm, indtldtog KfenOsU, to revive the authent.c Islam, c «cwof rutu e 
even before the act of the complete integration of modern **ncc mto «be btanrie 
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* c*i*i* and (lie Environment Crisis- 

tI^*^jS?£rS «-t of «hc application of . scene* 
Sns which <hc «hok «J«*e 2 Tnd forgetful of God. on ,h < °* h * - u 

diS from etW* on J^^ElSE -* "* *? J J K 2 ' 

„ j, Ih ,v who, along «.* £2SLk« Mother possibilri.es or thestudymg 



,, „ lhey who. ^"*^S„ of other p«WiW-fo 
„„„* Uan* nwnal space for the ita ^ ihai ^ 

SU -prf^ 1* '^^JT n medicmc. while faceting the death 
double-edged S*«d I' *"*323T, WW** authority as the late Pope W* 
Of milhons of the unborn » **3rf£ S» of death' in the M* 1 hu 
rftattg when he ** of ^ Jj**^ ^ ttCnott w b.le bdng d.rec.ly « 
brought about ■"'">• f^^rnomhs to feed. It ha* purified the water of the 
indirectly the cause of many m °* ~«on ( lhcir dr. And Into h not even a 
cities in the West. rtfc «£* »^ Uu . ^ ^ ^ av ^ no 

question af.balancngact.f0T f.h.n^c fa of ^^ 

^ce. Such , tragedy could occu "* ^ * {ne6 m ^ CI con trol over his 
his dagger to. a nuclear bomb jfco*J£*B J ^ ^ ^ „ ^ , h 
passions, the nf al-am «*^J^ rf J^ 5cicnce which, combined w,th 

JJld or^i-ecture. SpA an act would no. . nl ^Cgr « C conse ,«co«. 

2StS«-»t bed-W forcer. A, last.an ^-f^'f";^^ 
, a being created » North America by Mriin physical and one hope, hat flw* U 
\L Le who « forever mesmerised by what is going on p. the Vfailo beg o 

take Uk wdi.i*»l Islamic soences more seriously. In «h.s dorm.n. m fact, **.«« 
ar^^MusUmsoflndU.whohavekep.l^mkors.-cailedyu^nrmed.cmea^e^ 

A,, day. and such ,u«c*fu! institutions as die Hamdard centres ,n Karach. and Dclh, 
should KW « modeLs for other Muslim lands. One can hardly ovneraphMjK the 
importance of the role of the revival of .he traditional Islamic sciencts -n <for a\-«im 
in creating a bndge bemccn the traditionaUy learned scholars and pracUUoners oi 
modem science and as one of the major means of reviving the function of science 
within the Islamic intellectual universe. 






Id Oneof the most important s.cps .ha, must be taken to create a wru^e. ...... 

' tc " to re «ed sc.cncc and ethics, not through .he person of .he K.cnmt. but 
T «h the very .heoretical Sttuctnro and philosophical foundation, of sc.ence. As 
through «««^ ^ ,. k m lUe modcrfi ^, r ,d between saence and 

S^ST^^W cdl which is primarily Christ -responds JO. 

hum anismancn ^ a , |crnalive fa conftm ed. The 

jS an environmenta! c*.«. while simply accepting the saenunx tnW 
l?as being alone real, have had little effec, in the cont.nuous destrucfon of *e 
" Mv Zment What is needed is knowledge of .he cosmos that fa congruou 
Th [ZZZ "unhS* of meaning s.th ethical norms, wh.ch are drawn 1E1 all 
J " .Son from the religions which have founded them (Nasr ,»6). Thb », «f 
^a "sk foTMus.imThcolog.ns. philosophers, and eth^n,, but must ^ be 
ZZ bv icntto memsel ves. There ,, in fact, no possibility of crea.mg an authennc 

S to ethics only by practiUoners of science who may or may not be ethrcal 

^ ,hev produce. These questions become, in fact, even more urgent as new 
StKSS- and Sio-engineenng now chaueng, the very foundat.oas of 
ail reliijious cthici. islamic or othcrwix- 



A Word about Technology 



then-s-slvcseven more dqxndcnl upon me moi. vnur 

upon one kind of technology: namely, the modern mthtary one. But the me true 



" ~~ r cthn forms of technology, ranging mxn mc 

h onf inv o' «>">*« 0< man> f Juries remain receivers ot whatever the 

Lto« of Mrfa «J«** %£Zn certain wtotoU*** such as thenuclea, 
iral ... «*•*>*«» h ~< "X*! considerations- The result b that mos, 
m )cnicd 10 ,hem as a «** «« £■ ^ VVcs , than lhe people «.r ihc 

JLtncmnrtrks-atoday -J^^poTth* British during .he I* center, 

n0rlh -v.-<*ieni provinces in Uk.. tjon 

I. this demain. * m «°?* "I^Ttedmototf and its u*. K must be "a 11 " 1 that 

noting can be f^^^T^Z^^ ^mediate problems without 
directly linked to .he ^ *^'" wwld ^vc in the longer penod and as ,t 
. **, of .hat their pro^ - ^^U ^ God. W** and also God, 

cOT rio n ^«n«x«ed.A\'ncTC^.l nJ dehumanizmg effc c of 

* 0S e in the West »* ^^Su* Mumford to to* Ulich and Theo- 
rem tech-Kdogy. ^^SSX" ^ *« ,hc >' - ^ ^^ 

WL en— enuflV and ^JrJJJJ ^ -gjl S a* >- IM 
loadisnqmwtrfthci^lcfmorWamicsK agriculture to 

SS countrie/Lr hundred, or thousands of dollars^ this J**^"* 

emusrmr.eficldoftheuseandapplicat,^^ 

SU ch • the World Bank and .he IMF followed politic* dunng the past decade I ha 

«, f directly rela,edtomcd«truction^^^ 

atmosptJ. Muslims must have their gaze always fixed upon me Warn* teachings 

• Thii i. not w say Hut no Muslims haw addressed this question, but one can hardly 
ceruider h u a main concern of .he present-day MusUm imeUigerusia or « having «n» 
effect upon government activities, dep.t* .he writings of a number of Muslim scholars. »k> 
a. Hasan Hirufi and Para M»M and several Muslim scholars who have been associated 
wi* the Thud World Network (see e.g. Hamfi and Muw m»L See also Pmtttutgs OfJHl 
r.-.aniMMt Srmpouum StiaKC Takmhgy. md Spiritual Urines— On rfee Ai«M Approach to 
McdermzHum dc*?). which is concerned with Aril in general, but includes a number ot 
ours on the relationship between technology and Islamic society by Muslim schulara. 



onccming the butt (#»**Sfin) for lhe protection of not only other human be ings.but 

lhe whole Of the Earth, which Cod has placed upon our shoulders, [dunk environ- 

cr.ul ethics must be revived in lhe context of lhe ShorlWi and the Islamic view of 

Lore *>n <r> e ***•* of ,hc NoWe Qur an and muneC0Uil """"S 5 of lskimk **&* an <| 

w over lhe ages, and the iwo be made the guiding principles and the framework 

all technological adaptions and development beyond blind emulation and even 

immediate human interest*, not to speakof the tragic demand* of the greed thai caste 

its shadow so strongly in this debate. 



Concluding Comments 

fn conclusion, it " necessary to repeat that any science that could legitimately be 
a U e d Islamic science, and not be disruptive of the whole Islamic order, must be one 
tha t remains aware of the 'vertical cause' of all things, along with lhe horizontal, a 
,,-ience thai issues from and returns 10 the Real «Mfe«>. Who is lhe Cause of all 
■binRS Such a science has been cultivated by Muslims for over a millcnmum. It must 
now be resurrected, the Islamic philosophy of science and the Mamie world-view 
reformulated in a language understandable to contemporaries and. tn their tight, 
modern science both critically appraited and judicially absorbed into the Islamic 
intellectual universe, after which a new chapter could be added to the already 
illustrious history of Islamic science. _ at . 

If an authentic Islamic science could be created, upon .he basis of the tradition* 
Islamic science, while absorbing those elements of modern science which correspond 
to some element of reality, be it only .he physical, a major step would be taken for he 
authentic revival of Islamic civilization itself- Moreover. Islam's refusal to accept the 
divorce between religion, science, and philosophy, as well as science and cth.es, could 
have the deepest consequences for the whole of humanity now standing before the 
abyss of annihilation caused by the application of a science based upon lhe forge ting 
Of God bv humans who have forgotten their role of protector and steward ot His 
creation. Only a science that issues from the source of all knowledge, from lhe 
Knower (ai-'ajfm). and thai is cultivated In an intellectual universe ,n whtch 
the spiritual and lhe ethical are no. mere subjectivisms but fundamental features ol 
lhe cosmtc, as well as the meta-cosmic Reality, can save humanity today from this 
mass suicide that parades as human progress. Let us hope mat "j«***^* 
human history, lhe Islamic world, as the bearer of the message of God s la*, plan, ry 
revelation, ,u> rUe to .he occaston to create a veritable lslam,< science whach would 
not only resuscitate this civilization, but also act as a major support for those all ove 
the globe who seek a science of nature and . technology wh.ch could help men and 
women to live at peace with themsd**, with lhe natural environment, »<*"^- 
with that Divine Realm Who b .he ontologual source of both man and the cosmos. 
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CHAPTER 6 

INDIGENOUS 
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JOHN GRIM 






Introduction 

The diwmty of people* «*1 cultures indicated by the term indigenous" makes it 
somewhat ambiguous. However, .he local and international struggles for survrval at 
diverse tribal, folk, local, native, and traditional people* has given focus to the usage o 
this term. Indigenous knowledge is increasingly used in rievdopnvmt. polmcal. and 
academic settings by indigenous individuals and communit.es, or those who support 
them with regard to authenticating and controlling the vray* of knowing created by 
Ac* distinctive societies (see e.g. Sanders 197T. Jaime* i«W Ihappan lW i;\VtImer .993; 
Alfred 19951 and Smith .999). Moreover, the appearance in the consultations and 
documents of international bodies affirms the usage here of the term md,genous^ 
For example, article . of the International labour Organ.at.ons Convention .69 
regards people as indigenous on account of their descent from the populate which 
inhabited the country, or a geographical region to which .he country belongs, at the 
time of conquest or eoloniwtion or the establishment of prcs«rn. s.a.e boundary and 
who. irrespective of their legal status, retain some or all of their own soaal, economic 
cultural, and political imiiiutioi* i«ewebsitefor .he Office of .he High Commoner 
for Human Rights al vfw«^nhchrxh/html/mcnu3/b/6a.htm). 
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, ln this definition ate important. Hid wffl 
TV «mn g «aal and political «»£* of lhis lnffl emphasised by indigen. 
be Rioted to 0* «*• * «Jte *■££■■» urrtori* «*** 'f ~ 
l^munit* de*rv* -^gl ltldlS enous spokcspcoplc have dcscnM 
Swfa. language. *"***«* *X„ k^^erfgc b* « W™^*^ *££ 
E d— * - "* T* e JTiS^«h« refer* «o -£**"£"» 
«Bfc*wrf«^^*"* ^^Ln*«« of knowing lhc **" <n>bcddcd in 

Lrjrcian^ships w.«h ^*SmS rata fltKStton* »t»m the ways m which 

nes5 a, . people tod<8~ ^Igtoc world, mdigenous ?«*•« draw cm 
„ fiK ,ion. In ttafi diver* ->-' JggJ ^ ce of ecosystems and «K 

^n^ f --^j^SIa* «*■ «**"» and ,he eS2 

naofai differences '".^T" j ^-hoUr Linda Tuhiwai Te R.na Sm.th (zooo: 
£5 ofecrve ****** J- ^P** * W storing bo«A*ft and a way of 

«I^fa^~^£^ri*«i» i« SP «ific Maori context, to,. 
The rirfom transmitted »^««J^J lf ,, morfi tha n environmental poetry? 

^^^r^^X^fa^fa^^^^^ 

that is actively pursued in relawmsmps u. * . rati „ na Litv, or a factional. 

^JUS^SKS! hJnan experience wit, the — 
sTiS v7^T U born of a lived and storied participation with the natural 

to- seL-based relationship witb the non-human world, the general terms knowmg 
and knowledge axe preferred here. 

The .ration is to distinguish indigenous knowledge from Western ustges of *c 
term 'science'. A, Filcn and Harris <*oo: 6-») jwirtt out. io^cc has .U own 
hirtoricil roots to local, embedded, experiential, indigenous, and AMD knowHedg . 
IbMni varied the historic! roots of science. » a way of knowing it gradually 
disengaged from any particular community to establish the ideal of constant qu« 
itonin; and re-examination of the assumptions lh« ground knowledge. Science ha* 
no 'lifewav' concept thai draw* il together in commitment to a people, their ecologies 



f meaningful place, and tbeir cosmologies! identity. Science make* no commit- 

. .a s« Kh (01 b^ance'. eittor as the compromise between v.ews or as a 

SiS hat potions one to a final religious or metaphyseal value. Scienc* strive, 

£SS *£« «*#**** e^cr. m enta„o n within an b*e,,e matenahs 
P S Tver attentive presence to any inherent dignity or meaning of reahty n, .ttdf. 
"'S^SSk olimtton.the presentation of theon^.ar^mc intense debate^ 
JSSin «-"« " e hutnan-^Kd. The test of scientific conclusions abouuhe 
nSsgroundedtofactsobs^dinancAieaifiedreanty.bu.f^^ 
*£lZJn penp«t«« and technical instrumental Se-ence abo flows backmto 
fc »™IS- «•»« of human communities. The feedback loop m scence begins 
nd eXith the human, whereas with indigenous knowledge the othcr-than-huma* 
«rStT nd voice to communit)- consideration, ACuaHy. the em-ironmenta. enses 
wSS policy considerations on behalf of species and bio-regions that present 
^ S tlbKuesUom for science. Indigenous knowledge, on S»e other hand 

mmWes often stand for voices in nature. For bod, science and indigenous 
S; ' t Itiottops w,th personal, social, and poUtica. modes of po^ 

Sc^cnfcofany equation of .ho* 

Z*Z« been mbuid and co-opted by corporate power, so £»d*"« 

towledge has been diverted into fonmof personal and soaal nV™*™™* 

Fmallv -he use of scientific categori« to record indigenous taowMpW* >» 
J3L a global and univeml mode of knowing; but indigenous '--^^ 

o be more local and specific. ™«< is a wnhff P rob,cm in '^ '"*? ""^.^ 
SLTquic closely L to commeraal tol«- ^us. the use of any seien.ific 

Sri« to describe- indigenous knowledge suggests that *^ of ^™ 
ShTtn-flrined wi,L a corporate governance structure fe va.u« . ^U 
Si owr nurturance. and profit over distribution. Two «M»^^J 
S for understanding knowledge among indigenous people. Fir*. *^*~ °J 
digenous knowledge ,nd its ongoing fragmentation m the «^™J« « rf 
lhal caoital is asserted. Second, this assertion calls for a closer understanding ot the 
^acTof i for m s of indigenous knowledge, mc.uding their ac^U.on and 
transmission, within the contest of indigenous lifcwsyv 



The Relevance of Indigenous 

Knowledge 

While often thought of as remote minorities, ^^J^^?^ 
and diverse nonunion of more tlun soo nullum peoples in Africa, Soum 



,oHK OWM 



, u t!u . Pfldfic region, Northern Eurasia. 
fcfc South-East A^^^* and r^cs « «t UW». Often these indigenous 

Mliona! « nom,c 8^««r TJ J? loEging . and oihtr «wcb« activity ,n 



Nfthtt wW* d«D«tt Uk w W»«' Mwe rccentl) . international eco- 

auon-sute* » Wdl 222SS agree™"* vith govcTnmcn.s that mask 

fflcrgy product.- on nou* >£Zg£ ~£* »- '*»» iMble d " d ^ 
^posed « «n««co»us ^"« ^ ^ p^ectives .end lo disrmss any 
nuit Development pnnecfc moirvatea ^ ^ indigenous peoples, 

^^^^f'.r^jirf on £c Ll Often. 

Knowledge «n the OTD ^ h W Sro tmuries of oppression, «, «ha, their 

«*^— ^ P ' a ^%^t, e^i " In relationships with .he land 

be^me fragmented The '^ "^f^^ „d ibe maintenance of diver* 
indigenes world vsovs. lypK- r , ^ form of systematic 

k^Sgc, argument* could be mad, that eroded nauvc peoples da,m3 to the 

^^Stobnul penchant for poativistic science ranked the ways of 
JSX^U. - ^Wopcs. of indigenous peoples « fa*n«. *W. " 
«*«£«.. The term tataU cncap.uk.cd the earner colonial dan.** of 
iad™* knowledge, bttootingly. .his term has been ^appropriated by some 
„*hr peoples » descriptive of their experiences of a »bnond exchange wrtfe 
^ritual presences m thc wild. Bird-David (*») snggests thai the concept of 
j^™ needs » be irvuud for what it has to .ell us of persons-.n-retoionsh.p 
as emerging «d maturing exchanges that mult in indigenous knowledge. Tha. M 
knowing dial recognizes personbood in both the hum*, and die presences in the 
wodd from which mutual privileges and obligations emerge. Indigenous knowledge 
from tKb standpoint is described as a relational cpistemology. Tuhiwai Smith (1999) 
further explores bow indigenouk knowledge noi only flow inward, informing a 
people of its relationships with self, society, land, and cosmos but also flows outward 
affecting relationships with dominan. sorictics. Indigenous knowledge, then, can 
mull in contemporary "decolonizing methodologies'. These are contemporary and 
emerging forms of indigenous knowledge thai guide .he work of indigenous scholars 
in reasserting the wholeness of fragmented indigenous communities. They do ihis by 
mean* of research and development feom the standpoint of indigenous ways of 
knowing. 






ron.empc.rary indigenous ***** "*» *" ecosys.ems in which they rcstde as 
■Tl tcrLiivc wholes are described here by the term -Ufcmft The close c.nnec- 
£ between territory *»d society, reltgion and politics, cultural and economic life. 
, .he imcUwlual and emotional basis whereby indipnoo* peoples nuintam ^nd 
pirate d,cir knowledge syMem*. Indigenous lifeways as w^ys of knowing the 
Tare crescnted as boih descriprive of enduring modes of sustainable Irvelthood 
^ nrrscriPlive of wba. Pec. and Watts call ecological imagtnanes (1996: 7). These 
J rc d«p. attrac.or rela.ionships between place .md people tha. activate acuing. 
mindins. and crca.ing at the Heart of cuhurai life. 

LiSy* publish the panerns and the ways of perceiving, or sens-ng. die world 
MoSeTtodiBti™.. knowledge « minding flows from the eonscous conceptual 
%££££& -Id in conjunction wi.h m*+ Thi, fel. c-xper.ence of ^ 
Tenous knowledge vs that of bcings-in.be world who are muliuU, «taeri and 
Sent on one another for surv.val. E. the knowledge needed to surv.ve- and 
Se^Son of power tha, enables survival. Knowledge resides in that place hat 
nd Lous people speak of (Cajete «oo) which is not 'out there. » , m Wes.cn, 
' oS of separable knowledge. Rather, the place-based knowledge of indigenous 
\ZZ is emlxlied in dynamic rela.ionsh.ps often expressed in oral narratives and 
* S P « sending through mdividuals to .he whole hfe common^ 
T^^e dynamic relationship, in mm crea.e restdts in the complemenury flow o 
ISg ^ minding in «ifev,ays which enable innovation and creauvtty „ the face of 

"tSoTways of kncnvingorientcommuniliesto adapt to change, heal sickness 
T f™dta the numbine reaUty of dea.h. In the W«t .here are deep mol.vattons. 
SAJS giv/urgency and ethical ^Z**£j*£* 
Kd eadeu limits .f. he human condition. Overcoming death by any P«^™« 
Sn a nigh priority m the W«.. esen when .his tnvo^s introsrv. «hnolcg. .ha, 
Sh In? L orgaoic n,.ure or body composition of the humar , on «.* »* 
Th^se millennial drives relate to biblkal notions o. . pertecuon reached tn.b, end 
umes and do not appear in this symbolic form in indigenous tradtuons. nto*" 
Tn Idisenous knowledge b^dly conceived an orientanon .0 survtvnl mat foster 
SXSW in I whole process of existence, rau.ee than « **£**»% 

As Lrov Lu.le Bear observes (aooo: *l), .he mterface <^**^*2I 
,? ^ no an j Kr , waS5 establishes an educational context thai is co-creat > 

Ue hinction of Aboriginal values and S^J^S^SSi^^ 
erealion Wgether. If crea.ion manifests nself in term, «rcyvl «al_ patw» ^ 
the r«m.teoan« and renewal of those pa.tcras if f™^^™™^ 
par.icipa.ory par, .ha, Aboriginal people F lay m .he ma.ntc^e of aeabon. 



93 ion* 



^n^ei often results in meaningful 
rtodei ■<• «■* * Tl 010 *!!!: iTl J« need AM »* understood « pnmotii* 



need nM be understood « promoting 
vernal. ^'^^T U i"Smm« cm-uonmemd wisdom". Rather, i, 

on be aid*" ""^ lL jcs tn4 j oral narrative! to Urg« Cosmic 

taunmf* bating .hem *«™Tr_^ 0BnwBU l cri*. feeing hum.v ,.y. 









An Overview of this Project and 
Questions Raised by this Topic 



Thi. chafer *ck* «o «pl« * to ™ 1 «"■>** * thOC divc ^^ igen0Ufi *"* ?' 
^ 2™L wm of fawint but afeo between indigenous knowledge and 

SSv 3*** «prf to the I*—- «l ? nation erf oogenous 
SSL usin* the ideas and rnethods of Western, .JUghlcmnciil ihoushi rvpu- 

MMAteMal contract theory, private property and urtvidud rights undat- 
tnd via* of *»»■* governance, and adertttfc views ot the objeeUvnty of reality. 
This has had the effect of decontcKtiuliV^ indigenous knowledge, so ifaal some 
aspects IK adapted to «»tifi« ^legoncs while other signify native domains 
lodes, tnd cjriarnwlopes are rejected as unassimflablc. 

. w Arun Agonal tW? 4^5 points out. it is helpful to rememba that 
COTswucring a 'sterile dichotomy between indigenous and western* may amply 
obscure idtu and practice* thai unnecessarily coDStrifl peoples' considerations of 
powntal krinwledge transfers. Indigenous, knowledge shares with Western science an 
ethical mjunoicm to know and to describe the world u it appears in both itA local and 
iu eosmolopuil manifol.it ions. Both tatard against presenting themselves a* count" 
ogy In ihemidvcs— that is, as standing in place of the world itself. However, their 
ddfercai approaches and Concern* tend to bring these ways of knowing to entirely 
diiTercnt potilionv iri relari&nship to reaJity. Science requires .1 critical dUnnce from 
the object of research r.i find principles of explanation, whereas indigenous know- 
ledge ctiflWithes the means ior individuals to search for transformative meaning and 
for communities 10 find iheir pbee in the larger community nf life. 






Question* liftgcr. then, about which -ipprojch to understanding indigenous know- 
Jl|, mo« appropriate. Certainly, positing a deep structure' for indigenous 
v o^icd^c reifies a shared resembUnce of indigenous Ufcwryt that ls expnsttd so 
ntaneously and differently in diverse cultures. Richards <i993: 62 > <hjuTciift« the 
TL of indigenous practices wch as farming being grouped in such » "mLspiaccd 
LttactiW a* indigenous kitowledpc Using the analogy of n^usicians who train on 
•hdr moments and then adapt to particular needs. Richards lilcem mdigenous 
Vinowled^e to an adaptation of agricultural resource sMs and cechmquei- This 
^phasts on performaiKe knowledge i* rirnfaf to the composite approach suggested 
kdow in which time, space, authority, and spiritual presences are proposed as 
coalescing in engaged knowing. But an imprrmsationa] ptrformance tailored to 
each usage and dectsion-making situation hardly accounts for the cultural depth of 
mJ m forms of indigenous knowledge. 

options surface when indigenous knowledge is desenbed and discussed in the 
lamruaire ideas, and values of a dominant society. Is there an indigenous knowledge 
Iheory in the same way that there is scientific theory? In what ways have the great 
rations of Chinese and Ayurvedic medicine interacted with Asian tndi^enou. 
knowledge systems? How docs the ideological wock of academics, supportmg the 
smde for recognition of indigenous knovilcdgc. rdaK to the desTlopment com- 
munity* erlbfts to build infrastructure for local communities who rely on local 
resources' What Motivate* politiciMd obstructionists who camisiently attempt to 
block narional and international recognition of indigenous knowledge practitioner* 
as hiving valid claims to land and uxxuhood? Have indigenous knowledge systems 
been underwood, or even beard, in their own languages, voices, values, and ept- 
stemoiogkal positions? . 

This brief overview chapter explores several of these tssues by considering t)>c 
oranic relationatiry of lifeway, land, and indigenous knowledge- as mutually itAc 
acSve piocesscs- While d.rfcrcnOy described by divertc native peoples, indigenous 
mp of knowing arc- not «m P ly about creating systems of knowledge rather, they 
bring into possibility the Irfeway itself- Instead of bemg understoodas an abstraction, 
indigenous knowledge is relevant, experiential cngagem**! by a people with ecosys- 
tems and biodiversity. 



LlFEWAY AND LAND AS PERVASIVE, MUTUAL 

Contexts for Knowing 

The S ipn,ii««« of life*,)- as a conccpl fol understanding in^nous kflo^-kdgc <M 
be holh m^htful and limlttd. II b iaright«ul ioofa * « :MP " '" OB 2" 
undenund the broad co^ology-aini-economy cflntai m ^..ch name Xnmledgr 



M roitHUKif*- — - — — 

• t j., r»irtc (SOQ4) W^ 1 '- indigenous 

„d lindane. Thus. mthgenous km* '^ h , rellKS , ,.,sl al hand to the 

ta— reahties Of the llicway. I k UV ^ tf nD , 5lrn p]y j personal 

„* „d wtooloff 9+" «**[ "S^^h vital presences .n the environ- 
VencaueU engage, as *f^^ irh g i«s . larger meaning to the wort, 
„«,«. ln d «d*» - «*» : "22J TJ^ nfmnt ic images of torn. .tmc less. 
Ufewarcanbcaun^g^^ ^ ^ , he WOT , d of ch,n S c 

.historical socicb* "*>;*"**,; 2U&« if ««de«tood « a «mn of analysis 

S-*riK^Bfc*f^J^ rtoilndi gmuui know.cdgcon^ S ,ot™U 

.fi^panerr^bybc^andicrc^n - ind y^ip systems as smpJar a- 

this *n« cneaonic*. k»mw <™ ^ ^ indigenous knowledge 

^n. of Sfo-P. «*««* ^£«rUw and mutual oflj-* rationality 
5£a. A , ^'-^^^Xr^ idcr the SWcmefll by the Gifts. 

the snotoon* thry Coiwy. -.w^i— s- tlwfiratthtwro— provide a wW 

uuuin it arc one. 

Her* Ihfr long cycle*, ioutafcd as *fcfo* «* presented « a body of Gilksan and 
Wet^e* knifed*- *'*» Hun » Hm body of knowledge hoover .hey 
are described «. living, •brwlhcd' archives eonncaed lo social m^nrtattoa po»i»«l 
Jodcnfaip.and^barten^ 

tfuiutrratadw'breatWir^ "» n f nKCl the 

pergonal wwnat* intention «f i practitioner in the larger field of Gilksan and 
Wcu'uwiin knowledge. Because they arc oral, these muricul transmissions can be 
adjusted to the maturity of the learner, his or her level of Tclatedness to ihc land, a 
experiential knowledge of the holist icordcr. Thus, die song cycles arc not &«d« 






m9m ,,„.-„. |,ut accommodate different pcnonal learning and leaching rtytes as 

^ "comparative aside, it is imcKMiBgu oben. ibal todd «i«« method* can 
m, n0 date ami undenwnd the ebjecfcve foral!. of organ^Hon Jnd pdmcil 
SSS etrhedded in imiiRcnou, knowkd^ Howev,,. the aifectivity vOn** 
SSe embodtment e^t^ins lh« knovWse are heyond the purview of ««ufic 
CL RnliuriM P ir»ed through r ™»"l «pcri«c« of aneest™! btctffa. for 
^1 " ^ reducible to « a e« units uf «Jy«; nor b il fabiUbk by mm» o 
^ZmenWi nwthod ftather. the miUenn.ak.nj tr,„umi™on of mdisenots waysof 
wri b grinded in personal acompUAmen. and responsftiliry. community 
ZmL and approval, and ecok» 6 kal r« P cmse and susuirabibiy. 

The Gtfkwn and WeWuweten ddcrs state that the ceremonial settinj? m which the 
J-are performed mvolve a«<u and Mories of the Uncage of aneesms. Tlwc serve 
^Tb-anlirte and affirm individual and grcup claims to subsistence nghts, trad- 

£Sf una*.* ■- >**<»*** "* bnd and ^ ST 5 : Mnc ™T JtrS 

Sh epbtemologicJ insight into the nature of time, space, autf.or.ty, «d 
S pr^ce .hi arc not s.m P .y ob^ive. reified, id abstract to P K,. Rather 
J^Lsapr ahos, strongly suggests sensory participation in anc«trai knowledge b> 
tZ 1 J— betic «pencnces rf »dM V»M emotional, and socul v^y, ,f 
Sng. Tte in.er.-«ving of sensing, a.-arer.ess. and create appears to be a 
SS -ode of indigenous kno«in & that has urtually no parallel in Western 
natural wiences, social sdenccs. or humanities. 



I as in a 



Traditional Knowledge: Time, Space, 
Authority, and Spirituat. Presence^ 

1„ U* abos^ ouatc the Gilksan and WWtaeite Mat iilff«t that the *!*«*«* 
"of I songs mn S poas men^r, into mythic time- Tnis lead, jo«&d»n 
on the wap in which multivalent modes of indigenou, know edge not onl T«P«* 
F^ticohr di.nens.oM of an tod^-US Hfeway but actually »»"S 
Lcasbns for the act.ve creation of that l.fev«y. Even bnef «T^g™£^ 
topics, however, hdp to illumutate tte interface of ttvdtgcnous knowledge, hfeway* 

"Sgcnous way, of knowing notions * time « cedent wbichare «»* 
dirlerent from the linear arrow .mage of time, or the n>eta P hor M^K 
the abtolu.C character of pas., present, and ru.ure. Obwously. the knowledge cni 

p Jli0 n whh time. By 'deep' •> -■-, more than amply a my^sa. ^"^ 
iUer. indigenous knowledge in its diverse express*** se^fa l» .nu t ratc 
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l. -miofinc the wsrwisivc interactive, and 
--.^-•"^^^SSf SS eaverw.ee *l ** world - - *-«■ 
,»£ presence**- - gJ^AI W "*«* «™ s P» wte "*« 
adaocmrc place* jj ^^ ^rTwhen i* « «wgd - *c tmmediacy 



£ « «*M *"" ' "^ TcTbShJd - . «Hd-vio- linking land. 

teW» leaders, fo< wmj*. o Hqk ^ wc „,,«,„, to w of 

bouse, affect, ancestors, '^TiL* ^ « it establishes social oration 
^ " r " fcC T^,\« tn,on^«o com P k* contemplations on fimel 

sunr ind***. p*p»« trawwi "T £ ^ nd ^ enl v F»f example, Stcwm «d 

Swlnem f**4> cJeacnbc how *»»P | ' rt ^y ldcnlily .hrough 

Southern tEfl*-* provme* of Papula. <*■« , $ ^ ^^ ^ 

W S£^ rr^-m^ -fa «miduTW««ly generates soeul staMrlv ,„ 
3bi- needs te ««mp«»r. -H*« <*-*- ™» ?*f T! 'tn , w 

Eto. A* dx« no. simply filter out pragma.*, .in* in favour of * myth* tunc, 
bid seems to bruit- both to bear iflwo one another. 

.rwhgenou* bsowledgr embedded within complc* cercmon.aK * not exclus.sdy 
faiuul-ito is. it doe* no. exdosrvely imolre an com- into extraordinary ■ spacearui 
umroutsak the orcWy. In fact the opposite b ihc c^B tad||eno» knowkdgc 
matufoted al peak cocmoafal nwrneflB h 3! deep and abidingconncctions both with 
omordiiury p««nco such as aaosors and spint pov^ri. as well a> with ordinar)' 
evenu iucb u a«N- nuking, girdcninc, gender rales, and healing pneficec. Tunc e 
i l c -. it wmi, to an mltrpretation of .ways in which <pa«, iUthority. and spinl 
pjesoKO rronifial one another in the ceremonial and symboJ- malting context* of 

ind^cnoui knofiedflt 

Aaotha oun^le » prended by the Dogon people* of Mali. "Hie Dagon of lub- 
Sihiran Aftca eonlinue lo telebralc a masked feuival | dam.i) whose explicit foCM* i^ 
rrbunal of the dead, and whose implicit emphasis, is on affirming the inheretn power 



a iMpmulbaities iniegral » «pee<h. Having origin-ited from lite animals of the 
ifd, The ceremonial. Aamo> was acqmrol by women over time. Yet. by me»ru of 

7.; . ,,. „ itewaoiBlh an lobeatailepiivtt w»«taafoe gender •n4«g 

j ns TU&C strict divisions brtween women, ihildrm. and the dancers suggest 
S^aaraatiowl and gendered facets of the interface between Uordii knowledge. 
Lj\rtd Bfciwy. Moreos-er. the song>, masked danc« of adolescent Dogon, and the 
™«h« of Dogon elders a. ,lam„ are understood as the contest for 4 'second burial 
\Z dead. Fischer'* analysis (M04) susfcsls " interpretation in which ihe masked 
Li«l f JdHM the reburial of the dead, the concerns about speech, and the sender 
ZZign* all involve aspects of Dogon knowledge. That is, all three M* about the 
JJUy. a, well as being fH t»f ifldifcnous knowledge that rmat be enacted « 

order for the lifeway to raist 

UK male nusked dancers, the elders speeches, the gender prohibmon. on Dojjof 
coditv as a whole— the* all coalesce as entry into mythic time at •fanu. In this way 
r Dogon create a ne« existence for the de*J-*a. of being an ancestor-whtch 
^U r»ale control over ferulity and reamrrm the spiritual tracer of speech. Thu 
Ltolicated and «r-cbanpng cexemonial brings together Dogon know edge of 
S.d presences bt uhe bosh wnth speech that aho comes from .he wild bush_ 
•n, c 'reJn of the no- longer-remembered dead as interact^ presences tn the buA 
Ire enacted fcv die Dogon dunng d«m in a complex weave of time, space, authonty. 
ndspintual pre.«nce, Rathe, than a simple progression of past, present . and ha.ure, 
Zc i a self similarity, a fractal logic, in which the authority c elder, the power- 
Joeing land, and the animal spirit presences are all imaged as ahgrted bodies with 
Lr ^ form, Amids. .he gender conflicts, the ^^^^Sttn 

he spoken in efficacious ways, and at the nght time, so « » »ffeet temporary 

eosmological harmony among those bodies.' rjimM , n 

T^ed^onsofDrcammg^nAu^ralianAlvonginaltrad^onsarealsord^ 

.dtsctrssion of the interface of knowledge, land, and ..few*. The Walpu, ,^ *£ 

Pfctupi peoples of Centra. Anstralia use a variant *M^>*^ tl™ 
conciTtofsr^tualpre«nCttintlKe..vi.onn^t-»s-c«molo^ ^ t H S.«ner|avc 

Ireliontc.hisunderst.tndingofA^nginallu^ledgeandmcse.n^ 
Zs on ^ through his ttetriptioo, of D«an.ing as "one ^dt^thmg and 
eser^he.-- IlisehpUC interpretations suggo. the unificand eosmological character 
rf S» as wc'l as pelt towards the integral f*--**-> ^ ««• 5 ^"- 
wthority, and spintoal presences found within these- mdigenous hfewayi. 

. jjca Dogpn ethnog^h, related to UV <fa» M see Gnaule (M^wd £{~^* 
(.J) AertdLe oTGrWU. method aodRavdting «*- Otalpewd ean be »«d»« 

"Gunner <t,«. «). banner wa, the firs, ethnc^aphe. **^f££gj* 
Aboriginal peoples U r Au,tralia proposed I oarratrve ofanU U> "f^^.^™'* 
cTs £«, vatid fasovdedge aoJ a basis tor moral fa*. For P.ntupi peoples « M r aM«W. 
for Wilpin and Mytej peoples see Bell urny). 



, , Wf ..wren «" ibc sub- Arctic Myu^ 

IvTJ tilila, **° a,t t ' P "" * TJ rrc^ripuons that the Koyuknn oil 

im . in , «■***•» •^SJJSS*. J. down in «h« Ke^Jam myth,* 

.™|oun. ■ " I" »»■■*■ B ^ d011 ,^' f irttawr arc transmitted ■« teachings 

"of fce pri-nJ pea** « ™^^££ hunted anhnaU and gathered 

...1.™,;. OT moral force, «•*'* t0nu: *" ™ , . . ^WhftfaBS for responsible 



emerge in a 
src.ru more 
thai open* 



Oftf 

Utr-g ^P*^^^™^ M««,vcr. 0-r demonstrate an <wd 
to«H«w« »nd ■»■*«»_ K _ 0VHjd fa. Shop (HOE *i) m bfa obsetv.- 

*-«*K^i^Ej£ to" of DenerAc^ on 

pcnM mi land. He observed thac 

B ot«-p.na««-«-ihoc ^^ a ^Stio« rfXt *c W«t considers 
,^1 .rfrtr a embedded m the * «?« »" ^ y nol tonrinawi by A* id" of a 
„«, M d nine t, n« «n « a Ikn ^™^ £ ^ the Dene conceive of real." ■ 

promt. ComEuniaiioo and cwmcenon between past, ao». ina ™-«™^ J" 

^Llo* brt^. time and *e Am -du-ir dto««« of ^ «** " " 

Vox totoditto uk Hiw Ux WjrWwrm odluic uws ptaat 

Hert Slurp iuighifony draw ailcniwn w ihe «ay* i" w^^ Dew indiBenow 
knewtedse wavH Time. ¥*«. authority. «d spiritual proeiicti bmo an npcncfliul 
upestry of dctp, cosmological mcafiirig for a tommunity. 

Moreover. Dav paspcclira appear tawyj W parallel Albert Einstein's strategy in 
hu theory of graenl rdatmty. In that theory Einstein described sp^ e and ,unc ' * 



_i ri« »an observe, , ]n olion, and hypothesized flexible and dynamic rather than 
"I undiantini (tmctures, winch mi eonttarv' <o how , hey brer, urderstood m 
1 Sri U« c-t-m-lew. .ntcre.tingly. in F^^n's v,ew of a 'bfeck un,verse 
I 1 up aainsl the challenge D f tlx now-moment of time IfYkl^, Hei«Ue,l 
to HLih V,n.e and sp-c change, the now-moment Wist be mteriy Kfliuni w 
*ln« dc^itc our common-sense feeling of time*»<««U* nos.-moments ,,s Uke a 
Z M time A philrH"pher remembered a «am«f aarion he had with Einfton on 

1? Outlined that the experience of the now means something special for man 
-Sir* «M«ntMlf dilTrnm from the past and the future, but that this unpoium 

jSS^dcwc seemed to him a nutte of painful bu, ineviuble »V>« 
IfrwnCarnap (1963). cited in Greene (a».i:t4l)) 

'^ of the paradoiica. nature of the MmnltaneKy Of time, the Dene ^ 
either Kriously pained nor nrsigned to the constancy of the R*K nmv-momem In 
SZSm does not ^eem » dominant in thrir kno.1ed f syacm a* the 
£ ? SL it«lf a* a simultaneity of time. Dene «perKnces of htae* not 
S«6c observations; nor arc they a theory »■ gentrral-eUnv,,,. But they dc j«» 
iTdep A tmi&hts of Dene ind !g eno Ui knowledge as the>e people al^ ruggk to 
idcrSul an embodied. « orBan.c. mulualicy of knovdedge. land, and l.feway. 



Concluding Comments Regarding the 
Acquisition of Indigenous Knowledge 



Three «ndudin R observations .0 this co.rview ,re drawn from Mar lime Brunt 
SSfano SS a^-,1 rcgardmg the ac^uo" «' inda»»«» 'Ttt 1 

olt !S r±i aX*. M*?«l h-»to^ 1»» h*„ handed *« W Wi^* 
SlTm^ or less intact from p.eviou, generate Second. ^^^J 
dned th touch careful observat»n of the natural and bull »*^™* 
SS « *«P««i « nro ^h dreams, vb.on,. and mtmtaon* that are 
3SLS » SUi ^ 0^ briefly an^ft* ^£^S^ 
Saw « «o conclude with timely observations on sc^l eputemologKal character 
indigenous knowledge as well as the d«olonl«d response, to the attempt 

daily by elder. This rich concept of elder, is another example of »"»"£ 
H» tancous. community generated n>le that may or nuy -"£*«"£ 
^son. Rather, an elder" is .ha, persot, whom .n «f*^™^£S 
^hnbued ,vi«h .he knowledge. responMbili.y. and spiritual awar.ne.s fot actt y 



Til i ' §*•■■»• 

f tar. In the con.tmpnrary Mtt jrsdipn™.* «"** 
, lun ^c mk queued ^^cJ^agc^rid-M^andcc^-. 
^ « ma,, often «n*-d; *%%*& M «n»l to the authentic ncqu, 

^p of tha, deeper tarn** *£** ^ ^ ^ of *, northern wb- 
tar .denmv and nww* » in *™f , £ s . , ^QfenVfeiMW nriiQVmv 

,*,) (WW* and A««*ew '^.^^^vUUTd wording to Aboriginal 

p^s lu^rBanding rf the J»«r£ J ^ ta, describe Ihc forces of an 
55 deri- mo* c* the Enp««c n~^ ((}w o( ^ ^ ^ „ 

«„.^ from c^^^cc-d fern refl^.^ ^ ^ ^ ^ ^ 

i«U»«ot» toB"^ JS^SJS«Y expenetK* of the depth of origin*. 
*-*■ ^ * *?Z SSSS SE been suggested, ntuals, » form. 

Sr^SST-^ *£ h * *■* «-* « 

« .tan. Coomry » VWo* *»pt. f>^™^ ^V,^ „ „« interconnected 

*«-^^^SffirSS W "wrd, each ate. fa. aO 

^ed snd an ^« "-1^^ f 3 ££n?L «*h« «■ *(«. « 
"*»»."«* T^ ;_^ r«o«™r P W in .be Mite spheres rf life 10 help p« 

M ^ dd« aib^y » =w- i««w* >■««■■ bT * u 8 e Tirltr; 

In, » i» •»»« li« «k* " J^nrai0T, » WK> * eEBi ffl ^" E 

ncmplif)<TrfJwierfknwle%. . 

TVrc s nodoubi llu. tndhion>1 cmTratrnienul knowledp. oi IbK. hu «P 
toral thc pulto inugirutioo mm than «y othsr ifpecl rf indipowa knowledge, 
in nurinc Ae public ^hcic- it also rounds us of t«^ "^ indigenous knouledp 
has ben conunuMtd. The .tec of plumuctutkal panaceas gathered from indi- 
grnous koo««p <oW lends to rn.uk pMCDtMy aplmUtive *cliv.ucs such as 
gtoeik pit**. In thcK comempomy curactivc jpndus. biologic*! nuteridt itc 
gUhcrtd from native peoples and artempu made lo patent thc drttincnve genetic 
beriugc of indigeraivs groups, hirthcrmore, effons to protect particular expressions 
of indigenous knowledge usulg iwcnutioruJ intellectual property rights have proved 
jmlfrliii at bol. bctauK «hey enta nff tc indigenous tlden and ipokespeople in the 



h tMucnOK procedures of multiple nation-states. More significantly, they situate the 
Meal knrjwleclp of indigenous peoples hi u\ cpistemolofjcul COrtrKl that tf 
! ill, inconsistent with the knowledge bring protected That is.the languages, ideas. 
, Vi]u „ supposedly protected by the concept of intellectual property rights ate set 
JI&Li a context that is more similar to a colonial mindset that situates indigenous 
.les .is subservient dknts mthcr thin careful obscnCH. users, and co-creators of 
c',r environments. It is also evident that local knowledge can be used by indigenous 
aders to oppress their own people Cms thc argument by David Harvey U996I). But 
. biMorfal gravity of respomibility between peoples and lands OVB centu.us 
f rtbBedneSS and use. evidenl, for example, in oral BttWtiW* precludes d«rmssal 
rmdUtenous knowledge by labelling it as potentially abusive of the rights of .is 
practitioners. Moreover, indigenous knowledge is often an empirical source for 

rndisenous Jenowledp records orally empirk.il obsers-ations of local ecosystems in 
mnwlo HTticiibr forms. Wemer Wilbert (iOCrt ^oo) pointedly distinguishes the 
atrial knowledge of Wmo peoples of ihe Orinoco Risrr delta in South Amcnca 
from th.it of Western science. He writes: 

Th* world cl UK Waran is a manifestation of the supeniaturiil. experienced thrnugh life not 
^,. WB d tluouRh scientific ihoughu The product of fenptudiru. «^tftr^e3S 
^d topretawn. rt S nfalds human society in a mytbdog.«d todscape of P»»bal 
«iOii. Rath" 'h»n self-centered atomistic bidfattalisn. it promotes a moral hood of 
wc krv. nrstnhicd by priDdpfei of pluralistic eoexUtmce. Principles of restraint are encoded 
, the mild Ptdcr by holistic design and perpetuated through eneuUunrJw leanung both 
privaKand public. 

Perhaps Ihc central accompanying f«tu« of tmpiricil knowledge among ind, 
eenous p«pl« is that of rcsponsibflity. Rather then romanticizing trad.tiorwl envr- 
onmental knowledge, it b more instructive to learn that many indigenous my«« 
..ara of the overuse and misuse of natural goods. Thus. Guss (.9891 dcxr.be* he 
intricate resuictions and prohibitions on the gathering of materials for basket 
making among the Y«k«aua uf VenrtueU. &**<« makir S rc^-ins one ot the signal 
accomplishments whereby Yc-kuana adulu achieve and maintain sooal sUtus. Tbcj 
Jso sell some baskets for cash income. Yet. their empirical attention to. and use of. 
these diverse fibers, roots, and plant* is no. driven by the goal of lirmtless ftctaere- 
ment. Rather, knowledge transmitted in mythologies about the culture hero Wanad, 
restrains usage, promotes mental discipline, and binds a eotnrnumty .0 a deeper 
rista of itself. Empirical knowledge of the bush by indigenous peoples also rarscs 
significant questions about different ways in which the wild is known and the ways in 
which that knowledge is tran-miiteil. 

Horn many indigenous perspectives, Wklness 1 and •w.ldemess. a* areas ,nM 
thchuman is absent, arc puaKng wnupls. For example. Rnbtrl latvtnpa (.^ 8^J 
tnoru of the Chipcwvan and Han, DenWAthapaskan peoples of ihe \orth Amefiuui 
sub-Artie that a number of relationships link humans to these open spaces. He 
wnie: 



— - „«, nw -*n. P iv or unoccupied". Tim 

. u, muth 01 - ''»"* Ltf,dii ^ ^^[y J) (Deb surroundirip. as «cu«. 

C^*-^" ^"^.. ._ ^ „f the human is not , 

^king concept. Rather. ^^T^,,., mnemonic |M b**d «* J* 

Same oftemd «*«««« "f**™| ^ America, rice agriculture b. 
^wiedgc concern the •*-»^ | £JS-. D«h («■• -■ *** 
Sou.fc.aa A*, and am. ^^^ VH , in ^ng .he ecsU^nducing 

ddkatc intern <* *""> «*" l^T*^ ^opto who w«k with this 
n the widespread - d -^ m V m °"lS r^cT S ^on, .he complex 
^ncc *« the pluns f^". vt =ru T^iCarpuz U*»J *«« 
^cesses reared . m»A* J ^™. id corses rice .grk^ 
Ijpro. value -rr^hed a . •* '^J^^ 8 ^ h lhe Philippines. She spcafa 

^^ransmined * Mfr - * r«— « T^Xan 
the confe*. of lifewiy and land Uvicr GaUm S.lva .200.: w) S""*.^*, 
pLge from the F/^ne C*te tha, «»>]»*» * *■*« '^'"T^ 
L £<*d toow.edge.Tha. U, .he profound teachmgs d "^^T^ 
wpjeittv open m^ght into .he embodied, spiritual present of the hol.stu order 
■and* the human body. «he «ul body, (he ecological body, and rhe emw- 
togKal body. TO. passage relate mai« to .he sustenance of these embod.menls. 
uyinp 



uonefl Imiize]. Our Sustenance, it for us. all-deserving. Who w» il who ailed 

flaSmdoaxb - 

walk. move, enjoy and reioKe. Because Our Sustenance is truly *!■«. * " conceals 



nuiMOTftlohmdour 



boner? For i. is Our Smtenaiue, ihji life, and our beiop. 



! I ttut ■ is h« >vho ruks, fownu and conquer*. ... 

rtnrT f« Ou. Su.lenancc. r«a««>«d the ma«e. does our soil sut«».. dort the «orld l.ve. 

jBd* «« P"H»« C Ihe mM The mai "' Tma ' ,,yi "'- a ,be lnlc vJue df """ ari,,a,ot 

Thi, revraied knowledge amonp the McsoanTerican Nahua peoples b related 10 the 
,, rtinc ,l v different undcrstand.ngs of lhe neighbouring Mayan peoples regarding 
STcriKin, prodtinion. and d«pcr implicitions of maize agricuitufc- Both or these 

~Z Mesoamerican civdiErtiom in .heir knowledge system* reflect on Ufewa^ * I 
Lrfold emhodimeni of their sacred food. corn. Knowledge flows, then, as a vtulitr 
shired jaws bexlies in die cosmos. 



Conclusion 



We*™ claims of universal knowledge articulated from Ihe aghtccn.h-cen.ury 
Miehtcnmenl period seated c*!onuli»t domiiuUkm' a* * divine right or d* 
"ble lide otWs over the benigh.ed r^oplcs of the Earth. As Nod ob^tved 
hem: »>. the logic of universal claims eventually came up aga.ml the resistance ol 

indisenous peoP^ «d lh ' asscrtio11 af thdt OWn fomU ° f ^^^ "' ""^ 
ajkcja™ f „dom« K .helogieofa discourKtaugh. ,o.hen.asthcorJyone.li« waS v,l^*e 
£nuJd began to fed doub... A. first «pt ^d fleeting, diM doub s were aroused by the 
Z^o?.«m failure .0 five up 1. hfa rieafiMd model of hununtty. As the oppressed 
KT, n^ acd 1-Lre of dl own worth, thcic doubt, greH more insistent. Qrirify. 
£ZZ wd cea«'d to see the oppressor's defense of hu special interests as the -rt*k 
JhSowX « superior bdng. Ikbs r.«urd. « hUtorical lam that cpoused such narrow 
S?£ teiw - 5 U It oxmudly came .0 mind that these law, were pure ctea*o» of. 
poup wiihiag to iejilirnue it, privileges 

Tht current rc-genera.ion of indigenous knowledge by native peep 1 " *%***" 
tadnwnr U. their resistance to ongoin? forms of contemporary colour, 
Resitance in this sew does not point to a fossfli«d .nd^nous ***«&&" ' 
desperate coping mechanism. Rither. indigenous ways ot km.sv.ng actrvery seek to 
nourish both the cultuial Ukwip and .he biodivaMty of the land 

Increasingly, efforts to decolors mdigenous knowledge hav^ led to programmes 
&n preserve traditional lifcways. indigenous promts for reston.^ ^n^* 
of knowing often >** to harmonize with selec.ed soc.al and subs.totcc changes 
from outside communiues. and accommoda.e paradrpw and ?»^™ f« 
Western *ckr,cc. Encouraging indigenous ywlh .0 enter uuo «*^^^* 
W Mc holding .0 community Lifcways arc- ongoing challenge* for name commun.l.e*. 
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lOllN 6« 1M 



to4 IOIIN SMM_ ■ 

M dn« on both .sdwlific *nd Miffitam 

idling w c«*« '^J^^ding of hd*<*>» *»»*** *»* 
ph „ of fire evuto ltai "J**" 1 "^ ,„_ ^11, i, calls to mmd the mul and 
Urn -V - ^ "f^r^ ^ of ***** and >hc ch.Ucngcv 
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CHAPTER 7 



RELIGIOUS 

NATURALISM AND 

SCIENCE 



irtliflic position will be considered. Subsequent wxiiont will orplorcsome of the 

on* and theological options; in association with naturalism. Baskafly. these wilt 

"trtttecl a* perU.roihJ 10 two kinds of naturalism; namely, theixic naturalism and 

ttUviauS nfliiiwu'* 7 "- ,,» 

This chapter has i« P^« >* * part enritkd Religion and Science Across Ihe World s 
r idjtioftf. But is Rdi&kms Naturalism > tradition"* Is it one of the world's traditions. 

towtude Buddhism and Christianity! Perhaps it is a tradition as old as science- v. i 
rrt to this towards ihc end. but first, we haw to become more familiar with 

' mnlisTd in its relation* with the sciences, and with religious forms of naturalism. 



What Might Naturalism Mean? 



W 



tLLEM B. DREES 



Introduction 



S^S^t^t^U be proved h W*. * 

"£, ^lobTfce rdfejous agenda of quite 4 few i" religion and SOHW. 

religious optk»» within Ihc context of ■unnfitt ««* may turn ou« to be more 
hospitable to religious motive* lhan antagonists suggest. ... 

We ought to accept a naturalistic view, since it is the poMt.cn thai is most 
MoeaM of the epiucnk success of the natural science, and thus cogmlnely 
preferable II is also morally preferable, at il incites us to work with our knowledge. 
For those who accept ibeistic considerations, naturalism should be the preferred new 
of naliiy « God's creation, since il does not locate God's role in our ignorance or 
Uraiutioftt. bur in whit we know and what we are able to do. The costs of rejecting 
TMtwaliifli are high. The solution is In lis* with naturalism. 

To explicate what it means to live with naturalism. 1 will first clarify how 1 
understand naturalism. This initial exploration may show why naturalism might 
be ln» harmful than some take naturalism to be. Some reasons for and against a 

The prnrof chapter teu*e» »me paragraphs ind phrases horn Dree*. t«6. W. Ms* a" 00 - 



Nature 

in the mkh context, 'nature 1 is not just about wilderness. It also refers to nature as 
domesticated by humans to technological artefacts, to humans and their creations 
ud ^ languages and political Institutions, It refers to material reality but aba to 
that which is done in and through material reality. Music, for instance, does not enst 
in a vacuum— h needs vibrations, material movements. At least as vibrations. nmSK 

part of nature. As we wiU see, naturalism' takes a further step, treating musac as a 
Jural phenomenon, not only in its expression as vibrations, but also in its origin m 

i man creativity and intcntionausy. One might also substitute for nature the who!* 
oi empinca. fealty', if that would not prematurely dccidccenain issuesol theology ot 

metaphysics. . , 

Such an encompassing concept of nature need not imply explanatory « «■* 
fea.1 rrducuonism. as if by being natural, an entity would be of less nu«L If, for 
imunce, humans are material beings, this does not downgrade humans It should 
rather lead to a high esteem for matter, since matter is capable not only of being and 
or rock, but also of being Rembrandt. Einstein. Gautama (Buddha), and feus. 



The Rejection of Dualism and the Success of Science 

In arguments for naturalism, there are at least two different motives at wort 
Naturalism is a response to the success of the sciences. The sciences provvde an 
increasingly integrated and unified understanding of reality, resulting in precise 
predictions which correspond to empirical results. Success may also be understood 
practically, since scientific understanding allows us to manipulate parts of real, y 
m enormous precision, Fiectrons are not merely hypothetical cntwtcs. but have 

become mstruma.L for further research (Hacking ic** , H ). Inspired by the success 



uo wu«— - _ — - 

*- ; -, wcWinR to foUow as closely n 

. .. j «J from cuW* the natuMl w v [1|( ^ m , pirjlltm for 

JES to "" *"- BeadCS : ^SS«* e precise consideration*, for those 

'— *- **" ^ „ M .^^ dWnet «. .**. realm,™ h 

*«rfid*»-»^^T^ «£«£«fc' • * world lively. It affirm* 

B-B ..-!,!,- .-lit.' SWBC»«fc*B 

, a ^Hl— — I. — »«— — 

x*. foOows ; . 

.jfaa,, m« b*»»d wlf ' e *™«al toZ kind of irB.1lign.cc or ptirp«M *g*nr-. 
tni («) that all «k< ■" <" Turli «"** M ™' ^ 

MtoatiiUM 



Naturalism as Ontology, Epistemology, and History 

Srspec. .a 1%>. naturalism assume* that all objects around ,* ukhjtaj 
MmKo, consist of thr «uff described by chemists n the pcnoAc tabic of the 
elements- This aulT b further understood by physicists to consist of dementa y 
naroclcs and forces, and beyond to is turned to consist of quantum fid*, 
supentrings. or whatever. A« the Vbatev«- indites, our knowledge h» not J« 
,«Aed rock bottom. How. naturalism cannot be articulated from a fundamental 



K|l.|C;mUH KAIl'KAinH *ftl/lbll-n.N 



, —upwards. Nor does it imply ibatall phenomena can be descnlv-d in terms of 
and chemistry. A conceptual and explanatory non-reduetionism « tenable 

rams 89& '* fc "W- 5J,) - tmt more ' ' na "" aUM "" lko dcfcnd ll * idca ! hr " 

. are SL-nuiiiily new obj«w with new propcrliev em thmigh they have «t«f> 

rt of other object*- Higher- level propcnieitarenot just crmbmatnrul coiuequCTices 

"n Lt-kvd properties ( Humphreys !»?)• Scicnmts and philosopher* «r lefciwe 

■Ijnfv how we tan understand emergent entitle* and properties as real and 

^Lit, efficacious, even if produced by (and Yocsistinj nr in a material sense) 

nler OHO M »* f«««™ «« iti,: » wi " ** rfJ and c " u ""*' eflkariwJS pCT *""& 
Induced by present ones (see also Goodenough and Deacon. Ch. 50 bdow). 
With respect w «««>•. naiurafam underaunds living beinp, humans included, as 
current «age in .1 bundle of Darwinian evotolionary histories on our planet. 
JKkh Uself rs a transient phenomenon in a mtWmc that has been otpand.ng for 
«1 ftftec-n billion years. These insights do not commh one 10 * particubr new on 
;;'; ... :; v m „ ::,, 1; ,, faction aftbefim ^ond'; ■ ntq be thai 'ha sceood fa 
TL adequate «fetenee * all- It « wM> history as with i.nt.,1-^ the_ most 
ftwdamenral issues about the beginning of our universe and the nature of time, 
ace and substance are not settled for the naturalist. 

*5» uralisn, S C« X*id .,,. memi W as ene nf the fruits of the Ion* evoluttonan 
™" s, u ,^ .. „« ..- : ol flrfe, ,v,n when h Hudie on, own =nwjence 
SLtfsrn holds that this !v not « vicious circularity. Rather, science and other 
ntdlecwal enterprises can be seen as building upon human eapaones fo, doUhS 

^menon which i vcogmtively reliable, and ineteasingly so (Kudier ***«£* 
SHLl phenomena arc also the refijgimis .BduAs. W.e/s. and Mtdtoa^ 1 hey can 
k7 H udd Ibv cultural anthropologists, hutorUns, and the Qa Ik processes of 
mergence, development, change, continuauon, and extinction of vano usrdi^rts 
Z to^c understood within a natural femewr*. comparable Co some «lent to the 
emergence, change, and disappearance of languages dlrfd **"<*. 

When we come to speak of rrl, g ipr« naturalism, the ,»ue« not «*?****? 
M c can understand the history cf rdrgions natu,alisti«.y. The Me. **a one 
S nLr« - non- K ligiou S po^on is and hovv vsxl. i, cope, « J natu^ 
self-u.dLanding. ThU is espfcMly relevant when rel.gious traditions ar^ swM 
SL* pre-scientL pn lP osi.iona1 bet.efs. but also powerful mous.tors. embodv,n 6 
^SS^oJSSm. Betoe .-c discuss dseclogicaland rebgiousop-ons 
SZ to natural, we »i nrst c„n S ider some challenges ,0 naturaBm as *d. 



The Wildness of Experience 

I, reality not more complex and intractable than rutur^m takesit to be? Asthe 
nnvetist'lnhn tak, wrote in h.s reflective essav The l^fa^ ^SjS; 
ence. from waking second to W-*tg ^cortd, i* .. hopelessry be>"0 * U«- 
power .0 analyse, it Ls quintessentially -wild", in the sense my father drsUkcd - 



wvxQ* » s * rr : 



WiLtc* p - _ 

!Ln«i is J ecDob* f " IUTC . • 4..r all efflttfcn*. Ineduabihty should be 

£5S*5-i **"?"£ SSTl 3£ .hcory has mxde dear s*« 
Sir unac.und.nf. -1 «•«* ^=£1 wnrwrb*. sufficient knowledge 

J ibr details » p»rf* • ■' "h,Kit V* do not monitor ..II processes; VM 
.ftyfcaL bus the* b r* ««•* |UC fc w ken-tokcrt identity). 

U Out W ta« ^ nMfiC .^X^uTp^cubil^ Of thdrbcb.viour. Thus, let 

Pan-expericnlialist Naturalism? 

campta »™ e ™"!£"r. J^ d,-,^ »„» of their environment «d 

^,sTa^ml fundarneJltolo** witbou. thereby denying A. *-*■ 
c^ of phenomena >acb B sentience at higher levels. 

WhhinAe naturalist fin*. h«K«f, * ntinonty posTJO* reverse, the order, and 
<J2L human experts . typical of the fundament.! on.olc^. Accorxhngto 
p^hiloapbXhe tradition of Whined. aU «turi «rit« ru« freedom 
Lienor and Uectivirv. A ™« vocal advocau of *uch 8 naturalism is Etand 
R. Griffin I awt). who ■ the aulhcr of Chapter 27 below. Any naturalism that woks to 
Ihc usual older of disciplines he disraisse* as materialist and atheistic. 

This w not the place for an extensive argument regarding the ncher naturalism mat 
Griffin ttaoM Ha more relaxed namrausm might make life easier for rehgiou-s 
thought. However, it seems w mistrust the power of the process, as it denies the 
rrgence of wiucwearsdsubsKlivuy. If they arc emergen 1 properties, ihey would 
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. IO be among the h«ie inpediarts at the most fraidillMfititl ontcloglcal l«d. 
" hernior* 'he approach is subslanlially at odds with current science, whert the 
r'Tplinarv order indicated abos-c does seem to express insights aboul the byetrd 
T lew at tcility <see also Peaeoeke i 9W i »r. I>ms .»& asr-9 s . Thus, not w.Uing 
ntttfn idffltific undcistinding upside down. I will not comider such a modified 
' r "jiural.sm in the remainder of this chapter. 




Normativity and Naturalism 

In rtistemology, the philosophy of Kience. and moral philosophy, there MUM be 

on P os»tion between naturalism and normativism. That naturalism might be 

uni i to articulate normative aspects of existence leems to lead to the «j«t«» of 

•an a Wturalirt distinguish cj.islcmology from psychology, truth from bdirf. and 
5^1 norms from evolved preferences! That is, if practices »ch as >***°* 
Seted moral judgement are human practices, ind * such My nature P he- 
Se» rooted fat cur existence as pnmatcs. why- should we uke the* as funda- 
rosntaDy different from pseudo-science or prejudice! 

ftJ*B tend to deny ttal there is an absolute deraarcatKin tcl-ten soen« and 
BOB-Kimimc activities. Kowes-er. at the same time they do prefer science o«r 
ZSSL. K* *»S hve by such a distitwtion. U this no, rf -«*«««* 
Lohercnt? The point » not that normat.ve posttiorB » «h.«* ^^Z^l 
Lt have somewhat similar proWenw, but that 'Ktiunhim' feces a problem when it 
comes to justifying 11s own criteria. 

Naturalists will have to do without absolute norms and procedures- Pubbx ,u*- 

.ncauor, a,d individual reflection do strengthen the credibility of rules and norms^ 

Icrmeal imp.ovemen, of morality and sdentific methods and cntena makes .a real 

c tee Kilchcr 1985. i««) in a natuniiUHc approach, arguing for a m.rrna- 

„„£ I. is a P ro>«, in which naturalism can benefit (ton, other phuosopl.-l 
S^-h *s pragma («Hh hi sensitivity ,0 .he w, y in wh.ch our norms .re 
SS m hurl prKlfe-) and Kantianism (with its reflection on nev* Mils 
accessible. ;dvw>4 eluiivc. ttanscendent regubtiv-e idealt). 



Scientism? 

Are naturalisls US* prey to scienusm (Stcnn-k aoo,.! Tt« is «^>"^3 
«0 much from Ihc natural sciences! Of course, some ■*£!"*■£ 

no, ,0 be adequate. However, as X indicated above naturalists .faouM Mbm for 
multiple domains or Uvcrs of reality, with a varkiy of methods and aprm«hev To 
funh r ones h«llh, physknl excrcisea may be mor* useful than cactuses m phy.ics- 



M vmxtH**™*^ 



nrae nfll f cakuLition but of Iwtcmng 

aLmg *an about a giv* « c *" , Pclcr40rv M o 5 : 75*) It c« he ■ 
^5*1. *« "relbods ■"' ,1 CT,dCTC ' 1 ' n i"TJ mike - well focused Mffimcm. 

ic chars* of W^ riSSu «**"* it of iU theoretical *»» 
^ „ die W^ ^'^nd wh« ha, been measured and observed", 
, ^usvhere science J^gJ^fc,, push science « -ar « po«,Wc. 
to Irt the contest of «**£ * "JS , 00 fa riB -h-P **» » £** 
Wfcate me * * ~ ^ SS **, doc, justice « te -alulayered 

Four Arguments for Naturalism 

M ., ^ — -^r anises. 

« wo . r»uU,ng in corroborated tlKones h« ^^ whh .^^bk 

p ^,o„. , -JTJS^ - ^2 SSL L^ ^ - phUo- 

available guides to the understanding of reality. dd ^ 

M The natural science*, in coniuncoon wilh teuhnoiog,. ^I^T™ 

fa^rto and pS*»i»««po B (» if *uch a m W e argument would hel P 
SJT. on/Jmple, -he authors trca.ed .he theory that H, V «• the cause o, 
AIDS J i-1 « *»ry that fitted -he inter.., of the ph.nnaerul.cJ hndu-ry and 
ser^d ducrtemaBon .Stihl et 4. aoos no). In their rejection of convoluted 
Kience, .he authors were explicitly voicing support for ilic South African leader 
Wbeki. who by his denial of the vial background of AIDS deprived tens of thou 
sands, if not more Hun a million pcoptc. of effective treatment. There is ■ inqM 
moral nsk in playing down established science. This il related to "the elhtc* of beta! . 






.. rh the demand* artieula.erf by William K. Clifford in hi* original contnbut.on 

*2r-m ui.realb.tk. Playing down established science, even if for morally lofty 

,«s may haw immoral consequences. Working with ihe best knowledge 

" 1 Tm. "- nha OmiAarHfo** ■<* bwddgs .-,, «dl be maty re**** 

u J Am thei« has good rewws lo be a naluralUt. maybe not in the ultimate *e«e 
Zi^-iiieCod'siraniCendence.bui in thesenMrofwehommgthe insight thni nature 

£<r?mpre*i* imegrity and coherence. If Odf world b GoA creation, any 

Estate we have of Ihi* world U knowledge of God's creation. Cod ,S OOl W be 

S w much ID «he lacuna in our current knowledge, in the ^ps but rather in 

ufrhave u n co«red. If our ^ and ^ are gift, ofGo* we mould not look 

fcTcS when «« tA bu« n,.her apprecatc God for a B .ha, h-u beam ^«^ 

NatuT religiously ,|»ken of* creation, b no. opposed to C-od. bot ra.her UkI , 

B ;ft Well come back to theism and naturalism belirw. 

^rtlx^turaliM.UverebnomywecankecTOUrrdigiouscorrv^K.^ 
cmktlconMderation.Onrbdiciarehu.mn.^tlilcethewidetanEeo^heawecome 

a^Z d^.ineluding.ho.weconsidersupe^t^ 
^iinMRht.bu.arcanirtrinsiepartoflhehumanhentage.lnt^end.ontythc^ 

SSZteSS mtegr^d w,m d. result, of the bo. re.carch »nd ■■gg 
tit adherence. Rciarch regarding one's own «£*» *» q^ a *f^ " 
SS. OirMUnitv in .he nineteenth c«v.ury. when his.onc,l-cr rt ,ca) study of the 

^oXt^itiona. Christians far ■"-**^ J ?£S*£22 
T^l 4me «ek«fcW bydaring their c>« to such studies, but the tnteUectua pnee 

,1 tfeiificalitt of .he biblical narratives, treating these *s hum-Yn responses, shaped Df 
SS Geologies. The human dmienMon Otus acquired by the sources ot 

etpcrienca and thereby come to share .heir convktions. or not. 



Theistic or Religious Naturalis 



M 



understandmg of n a «uralism. but al,o on on Jj^*^^ ,, Icligiou , ? Or 
naturalism, what might I* left, and would that be '»•**>*" ; . 

b this ouesnon phased ,oo ^^^^^^^ <"*** 
naturalism is chipping away »«*f^~^3 ^JuJlv co„k n some 
light? Well begin a. the theistic end of the spct.um ana ^rauuauy 

examples of more purely naturalistic positions. 




creates and susui 



arc 



Naturalistic Theism «■***•*■ with the 

„ „ , „mmd WJ "• «*f e *T^ cnc *ofGodVmodeofheingand 

,ctiv*y .eg- Kaufman £J2S^ » any -tori ««** God 
in lhe notion of own* « ' lA \„ ri Lrv cause; all uunl causes arc real. |U* as 

tab red natural causes are ««j«j ^ Mid(fle Avt ^_ tor inMa „ ce , ^ 
^dary causality was developed ' n '* ^ al lcsi , to Augustine (Thorn* 

1^ Mu.na*-*^ SS,^^ Henderson WW Burrell *&. God 
,,flm . S SS. t*«S Hebblethv.a,< a ev^^-and creates them not as an 

5. esrrything-P^ P**". £SSS2 - d "^ tCla,,0nS - ThC 
MlM. b- of m 2£ft23EK one hand, and creatures and 

aamtly .ctmty, on ** "^JV ^ eoacdwd in tto view, is not temporal. 

Gods eternity tsno. «™W* tnwwi** God nuy be consistent w,th a 
wlW as *^— 2SSS1" ^Id as understood by the mm* 

MEO «* as ^^^^^ £ SSl&«« rdate to each 

^S-I of the world * s~h. TO., in my op.mor,. Is consistent with 
iSCS* offers Sanations, but every ^"f ^Te^ln he 
« K „d to. Thus, science espial -thin a fan****, hut docs not explain the 
framework as stick limit questions pemrt (Dree* i «>fc >7-.8. 1«H)). 

TV amversofthe.su and natural^ lo limit questions nayhtqu.ied.ttem-* 
to far naturalists dnven by a dislike of dualism. If naturalism * defined as 
including *e sumption that nature is necessary in the sense of rcqumng no 
sufficient reason bevond itself to account either for its origin ot ontologtcal ground 
(Hardwickxwfr s-6), a natural*! cannot accept the suggestion that limn queslions 
might allow for a transcendent ground of reality. In my opuuon. however, the 
rn.un.lis. should not be too ideological with respect to limit questions- ( Fnus, 
there may be tension over this question among naturalists.) 

A science-inspired naturalism need not imply' the dismissal of such limit questions 

regarding the enstence, structure, and imeffig>buity of the world. I find irmuMAfOC 

MM genuweand attractive, possibility— that is, a My science-inspired naturalism 

Kith respen to the world wc live in and experience, combined with openness lo the 

possibility thai this remarkable reality is continuously created by a transcendent God. 

Saiutdiftk rtnmto one major problem, as I see it. It ishard to give rtasiins,onceone 
accepts a naturalist understanding of created reality, why one would hold such a 




.hedopcal position; 'since there are no ml -gaps" to fill, we may be left without an 

gmcol for Cod's existence of the kind that would convince a «knce-minded gener- 

ft,- (McMullin i^RA: 7»). Limit questions may exist, but they do not poinlloaspeciiK 

!Ler. Apmt* naaadbm might he epistcmically mote appropriate. Theism and 

raiism with respeci to the world may be reconcilable, but naruralisfic iJwisfl with a 

!n«tn of .% wanscenden. tksd would be a species of theism raths'r than of naturalism. 

Theistic Naturalism: God as Ground 

I « dualist** 'h° u Bb s!iU wiih,n ** * cis " c tradiuon broadl >' ""K^ed, is the 
nCilion of those who speak erf God as Ground of Iking (see Wddman, Chapter jf, 
Ldow) A major figure in the articulation of suth a theological position has been Paul 
rllich In the religion and science dialogue. Arthur Peacocke Ii9-M> tm^' »e the 
La rnominent advocate. TOs view has come to be formulated often in panenthe.s- 
rJms-vixlcrstandmg the world to be in God. even though God surpasses the 
world (Clayton and Peacocke 2003). 1 found a most inspiring po«* expression 
Sns aphorisms in Th< Ad*» of |ohn Fowles IW >* 'The white paper « ha. 
CuL a drawing; the space that contains a building: the silence that contaxns a 
Lair the passage of time that presents a sensation or object continuing forever; al 
ScTrc-Godr A creative development of such a position has been the suggestion 
nf^e theologian and scholar of the New Testament Gerd Theissen (. 9 S 5 ) that we 
n „Land religious hi*,* as adapurion .0 ultimate reality, ^atever the ^ 
formulation, this position has more deeply ingrained natural^ presuppos.uons by 
«Sng .0 avoid the duahsm of a transcendent God and a natural world, even though 
Stains a concept of God as surpassing .he world-and thus 1 would prefer to 
consider this not as naturalistic theism, but as ttastic rMtwausm. 



Religious Naturalism 

There are some positions that may be forther removal from theism, as they doi not 

asrf.os P eakofourexisten«a..dO»ew rldwel..eiare.crr.ng«o the^cred ^nrun 

toGcKLrsuchposi.ionsstinreligiou^tonedescnbesrelig.Cx.sna^^^^^ 

ofnaturaasmwh^Mefsarsdatritudesassunvmenearerebglousasp^ 

eS. esoonl that are analogous enough to the paradigm eases of religion that thry can 

,hus be justified ifthe attitudes and responses are f^f^™^^^ 
Utmehr.etlvmtroilucesome^ridiesofsuchfomtsolnrl.g.ousruturahsmGordra 

KlZ S-t Christun synVhtVusm of God in the ^^^^ 

concemsandTurresTonstbiUty ^S^SS^SSSS!^ 
figure of speech to speak of an overwhelmingly significant characensttc ot processes m 



oa 
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i ia ------ ^^_ 

- ,„• fi M i *ooj>. He connects such 

£«*«!* "■*"*"£SEjS version of «**•*» do. <g«t 

^rstoodin.hcChnst,ar.t« A^,? «b*» « •«— »/ —-*- 

^ , ^"fy^'^J;' whiie *«*»* «° **■■"? ,l 7 o1 ^ 

Charley Hintwidc grves ap on ™T2l rfwUotoB y if ihb content is valuation^ 

5?Wj — -SSSStS « possible £. Rudolf 

nte than OOtote^ ** ■ ^S-.WBlin.etpreutionbwed.W toHcwr 

Nd« Ntart "'^fr^TX ^caning of myth ^ no, present an 
approvingly K°'™» r ' ?°. ,^™« «.' understanding of ourselves in our 

tf (4 „ 0M dinH.ri W Kk ^■^ n ™f , on[oKica | references). Gcrfor C«« 
riphIs . dut ies, value, « ^\££^ « - frZ Of I* ** * «P«-d * 

, »„ «rve ><22 ,™ *, XTh* book *tt #Q« WWU ««*** 

tjieiaie wang-w >.HB*n*- <*» •»»" ^ M|| rfl «. This «s not 

construe, classical Christian «™*JT • rt*£ S«bJ«^ He docs 

.ot^arcligjousEspc.an.o^ho ^' ;^-«-« to .pcak.-ithout peaking any 

evoluuorury cp.c ^"T* f ^ ' f ^^ wilh a broa d C r engagement 

Sr-rr ft«*» or are focused on worldwide challenges such **<?*>»- 

rJr^Crr^cafeinthiscom^^^^^^ 

L conceptions of religious naturalism to make fundamental *£ » some : ,de a 

deiry. deiZor the di™e. however internal, functional, nonomologacl, » puah 



Religious Naturalism: A Tradition as 

Old as Science? 



Is religious naturalism a tradition, or even one of the world's traditions? That is the 
context in which this contribution has been invited. There is no explicit institution- 
alization, ai in some religions. There is no clear set of rituals that mark religious 



ituralisis- However, religious naturalism wmi a subculture with an identity of us 
Michael Cavanaugh (aooo) describe* some contemporary contributions, but 
°W- subculture has a history that, often unconsciously and occasionally consciously, 
raicht be a formative part of its identity. In 1998 Z>s«ro devoted a series of contrihu 
L lo the legacy of Ralph Buihoe. Beyond the history of this specific journal, one 
nav refer 10 philosophers, scientists, and theologians such as Henry Nelson Wieman. 
reorae Santayana, John Dewey. Charles Sandm Peirce. Mordecai Kaplan, and lack 
I Cohen, and to some extent even Alfred N- Whitehead and William lames, as 

^TS'stout argues, in response to exclusionary ways of defining religion and 
democracy that in the United States we have ■Emersonian piety' alongside an 
Ionian' one, Emersonian piety" refers to Waldo Emerson, but is used here as 
libel for a religious attitude ihat is much more prevalent. Piny is understood not as 
deference ,0 higher powers. .0 theological truth as a given, or as reverence «« 
authority but is rather characterized as self-reliance, taking responsibility for one s 
thinkimt- This is not self-reliance as if our achievements are ours in tfdMWD f™m a 
tradition shaped by earlier generations. Rather, it is gratitude .0 ear ier generauom 
and the whole of nature, the sources of our existence, but gratitude that is honoured 
„« by receptivity alone, but by moving on. by further explorations. A S.muar 
nrtitude could be articulated by referring to various thinkers of the European 
"Enlightenment (Stout 2004: 20-3.). There is in m;mv respects a huge overlap between 
rclietous naturalism and American pragmatism. 

One mav go back further in time, beyond the last century and a half, and klaim to 
be in heir of Spinoza, of his liberal Christian and Unitarian friends and the subse 
, u ;;, Snoz.su of various stripes. ,nd of some of the ^ jJjT^ 
fdavJ 1 2000), as well as of Dissenter* and British -sc.ent.sts who became Unitarians 
lucph Priestley) or pantheists (Humphry Davr. see Kmght jooo). Of course, every 
figure is to be seen in the context of his time. Claiming them * *t«*«J* 
S^uiiion out of conn*, but -hat h precisely the imelleenaaUy amb»vale 
prLcc that strengthens idc-ntity. These exempkry figures are <*^-£*£ 
p^e.ved as somewhat heretical by the traditional rehgious community ot their « 
while sunding in close contact with, if not being part of. the sc.ent.fic community- 
predselv the mix that may fit contemporary religious naturalists. 

There are Christian. Jewish, and humanist dialects of religious naturalism, as mU 
as biological, psychological, and physical ones, reflecting "Pb™*^ «^T 
heritage as wIL needs and simian. Some dialects are d.aleas of «^£S£ 
as well ius, as a local dialect near the border of my country may be constdered by 
met a d att of Dutch, where, other, m.gh, treat it as a dialect of German, Tho. 
~uch as those of Arthur Peacocke lW «) and Davul ^^^^ 
read as liberal Christian essays as well as naturalistic ones. There 1 >^™»£_ 
styles, from the sober and minimalist (Stone. HMwrt to the e^ "^ **J 
ant iC-ornngton t W ). from the analytical to the evocative .C^odenou gh ^ 
Migious naturahsm is an umbrella which covers a vanc.y of 4 to of-tach 
some are res, S .onary articulations of existing tradit.ons whereas others may be 



. t j .i^n« radussvelv to the sciences. There 
it feinli> - t««nbfaflcc. *rtta « "1^ M0rt e, The evolution^* «rv« 

„ , ma^cr ***** ^'"^ZZ^ *«««««• dte Ursula Good- 

feelings donp.dr philosophy emysy* ; relc „ ing f j ^lion 

nird M.llr.u.m.n [ft**** »«._ -> """J 1 for .landing «hc darker 

ta te rom.nnc side a, „* And • °£*j£££ paid . . . My »-ft life fc the 
^ of one'. «» «**««: ***£ U P ^ wg; ^ neHt 5, 

rs?ssS2 ess* r a iions ** s,onc w 

A Tradition as Old as Science? 

r , .- , .„ , ir. l ]iiivnn as old as science, definition in 
u «*• ,-BVKiniM rtUmous naturalism as a traomon *» *m* «- 

rit torn, both in cosmology and in biology, compared Mfc the best 
^2ZUt H Spinel da. It nrfght perhaps be cruraetenzed . as 

S» focused on person, or ancient book,; its concept of p^ps not subimss.ve 
sit ^ dt 5! Kot just beatific knovdedge, but d**"* r^rcb 
Lrding other culture* and die source* rf our own (e.g. brbhcal aiticism) is 
Xcoated. Such a tradition wcmld be, by nature, not commurutanan but indmda- 
aLik-*»d thus ms continuity would always be under pressure, since indrviduahsms 
reproduce with difficulty, if one does not need the church or the community to be 
saved, children mav get thai message and do without. 

Another feature is a positive appreciation of *& ww/A "Ot necessarily naive, 
sometimes even renouncing materialism qua lifestyle* but in contrast with divesting 
hope in a different world to come. 

A third, related feature is an activist attitude, as redemption is not expected to 
happen to us; improvement is to be brought about by human activity. Naturalists 
appreciate reality; but indude in this human activity. The historian |ohn Brooke 
I Brooke and Cantor 1996; Brooke ioojI has observed that the discourse of improving 
nature has a long history, eg. in alchemy, and continues in chemistry (Priestley 
again* and other transformative disciplines, independently of, or even at odds with, 
natural theology, which served more to support traditional theology with arguments 
from design — thai is, from the world as observed. 

Furthermore, even though some religious naturalists build upon a particular 
religious tradition, there seems to be a wwmo&l intention, in that the religious 
naturalist expects his approach to be open in principle to persons from all walks of 




life ot all cultures, and of all faith". With this universalism. ihc religious naturalists 
art maraliits. who are not just interested in understanding nature, but who seek to 
articulate humanist values in relation to their understanding of reality. 

I am not sure whether it is helpful to understand religious naturalism as a tradition 
is old as science, and in many ways intertwined with it in its development, or as a 
response to science. Thus, in addition to reflection on the sciences and the philo- 
sopbica.cUrifkaTion of various forms of religious naturalism, there is also work to be 
done by historians of religion and of culture by studying such more diffuse forms of 
relifcion, whether related to traditions or as 'something-ism', agnosticism and reli- 
gious humanism. These could be studied historically and systematically, for motives 
and arguments, as well as for dynamics. 

Am I a religious naturalist? Others have used the lahd of me. I am not sure that I 
like the label, as it seems 10 constrain, whereas I want to explore. I also have some 
sympathy for the naturalistic theism described above. But certainly, precisely in this 
attitude of exploring, I fit the tradition referred to above. Or at least, 1 hope I do. Even 
if I am not sure whether I am a religious naturalist, I am most interested in 
understanding what religious naturalism might mean l may become, and will offer. 
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CHAPTER 8 




ATHEISM AND 
SCIENCE 



PETER ATKINS 



Introduction 



a^^ai™ It would be contaminated rather than enriched 
Science rs the only t»th to w ^^,*T^j |V attitude of 4 scientifically alert 

atheist (a -socntrfic atheist ). I shall ^^^rfxicKc is restricted lo some kind of 
deals with the gnat que*K»s of being. ««?«' ^ will hold the view 

al^ie^ 

duc*ss the nature of this belief and distinguish it from religious belret. 



The Contrast of Technique 



There ate two central features of science thai distinguish it from religion. One is lis 
mode of action: its reliance On publicly accessible espenmcnutk-n, in contrast to 
religion's private introspection. The other is its attitude: that the ultimate fabric ol 



«..lilv is determinable and in a certain sense comprehensible, in contrast to the 

iL'ite uldetcrminabiliiy and incomprehensibility of the explanations offered by 

eion Whereas science is meticulous in its objectivity, and false observation is soon 

' v rt «ed bv Parading da.a on public platforms, religion grasps at wisps of obscrva- 

and if Ihcy strike a sentimental chord, readily and enthusiastically absorbs them 

"nw 'the fabric of belief. In short, whereas science relic* on experiment reli^on relies 

^ CTrople that might at first seem perverse LI ike purported discovery towards the 
„d of <he twentieth century of "cold fusion, the achievement of the fusion of atomic 
nuclei in a simple po. where huge international effort using tons of equipment had 
^nTillv failed. The reports were, if true, wonderful, and represented what mankind 
: bnging L-inexhaurtible clean energy, .mmedia.ely. the ^scientific 
Imunitv soURht to replicate the experiments, but faikd, in due course discovering 

Xhadovcrcomethelongingfor the achievement of a fantastK goal. How different 
to" is from the report of* Virgin Mary on a church steeple (or. increasingly, « 
t Z, piecesof tcl.). The reli & ious .warm to see it, and driven by what . ««** 

% I Z «S « -nlc ft* various ecosystems of belief. The whole of the science 
SeUur b based on scepticism of the out-of-the-way; m contrast, the whole of the 
rdiiMiis endeavour is based on the rapturous embracing of the bizarre. 

SdiSnction between science and religion can be exposed in a variety of after 
JTtS scicn.is.s are hewer* of simplicity out of complexity, ."hey perceive and 
X-Mbe aCdv complex land often stunningly beaut.W attributes o the 
3 around them, but dig deep into its foundations to *^* «**™ 
wteh that complexity has sprung They are awed. hu« not ^^f^^, 
Tedge .he intrici harshness, and beauty of the world, and especiaHy the mtneacy o 
ftfJSvity of the human brain, but then doggedly pursue the source, of that 

"v£SL downwards in the search for the underlying sjo,** » «£ T^ 
J^L .0 be done with cautious tmaginauon, imagination to identify fcpft 
and caution to refa incessan.ly U> ob.erva.ion. The .ourncy back up ftorn the 
Covered simplicity up to the world of appearance is fraught with difficult), for 
t^JSZTLi concatenated into a sing.< .bread .hat leads *™ J"^ 

caThave essentially unpredictable consequences elsewhere. In short, fence tealiy 



,.. MTMATKtK* 



~iLrtN amiviy? Simplicity is \hc 

,:it of a« ***> *" *KE S5 of an*.*** *; *«2 



rt nno«te the gWwwWi^ program™, reduced can remit in 

Swlc* and ^crimes unpred.cu * te ™"V. f wdurtionlrt ajdaiBtiwi and 
aim* in t Single B^P '° ?T nnri ent« at reductionist. 

U. ui^ence on the d*W STrfJ?^ V « ™^ and m ™ 
tatfc endeavour raises the ^^^^..^^mplKiu.ouBhtbj-Sclcnccm^b, 

^^stapli^*™^ 1 ^ ' ^h^thedesireistocometoknow. 

God b*c ukta^mf^ "TJgJ J a 1^ rf intellectual defeat, the 
«** understanding. >n .»H™£ ^opumisric Ml force rf****. 

0W*-.he«l««n^»2£T ^^ an cntity . identic , 
behaviour. Thus, much of sc.ence ron **V" ln terms of a Uw (in science. 

pma n ci hchav-u, and ^-£"^1S n.otiou). However. 
^law l»«--EK?tS!ir* * beZ^J Z the k. fa a natural 

law u-rep^cd by £nm> alone. a££oiin|5 for a 

s:£SS5rJ=a2S=sSS£S£ 

SorU*. of all p^ble paths' One, we realue du. the imnnac character of light *. 

pa*,, «l the end-point however. .11 but a few path* have *£*» *a. «*> 
Sh each other destrucvely. That U. whe^hey-anivea.lhetcrrm™! pom. »hc P « 
. if one wave is likdy to couidde with the .rough of another, so .hey average to M« 
that point The few paths that do not interfere in this way all lie close to a straight line 
for waves travelling along such paths all arrive with their peaks and troughs almost in 
top (ThiJ result can be expressed precisely mathematically by drawing on t m 
properties of wam.l Thus, because all non straight line paths interfere destructively. 




. r ,-~i each other, but straight Hne paths do not. and survive, an observer is led In. 

Z Z *«* i| t? n ' Bmds in j sl ™ Bh ' line - " nw '"v* 1 "* p° int b thji ' law ^ 

to en«n> bclwvLOur turns out to be the natural outcome of complete inarchy. 

Tr-.. jn example where casual observation would seem to require both an entity and 

law lo Rovern its behaviour, and perhaps even a lawgiver, but science demonstrates 

that only the entity is necessary, for Ihe law emerges withoul further miposition- In 

,hU case, anarchy is the governor of behaviour- 

This cvmplc reduces the complexity of the world and diminishes the need for a 
J.L and workday God One religious view is that God needed 10 impose law, of 
Saviour on the universe at least at us creation. That laws in fact enrage from, and 
^mUtior. of. an underlying anarchy rather does away «* that rol, 

SS : Once'again. this busybody notion of Godjs show, by ^^ 

reflection to be u+olly unnecessary. *** P«*^ b r an Mhfln to a fanlasy °' 
busybody mind^ aroaous to find a cosmic role for their invention. 






The Scope of Science 

Sconce U limitless m its scope. Through the discovery of this rather straightforward 
Snoue (the scientific method U by no means dlfcuta-.. * ^^ 
pSion of comnK.„ sense, going out into the workl to nuke «-"*£ *-J 
XiL of il makin K sure that one's results can be replicated by another and 
^bShl howty discoveries fit >™ *« «** °«* h « ^ovencs and bemg 
S2f m^Ltppears » hav, stumbled upon a rather obvious way £■*■£ 

-S!w have worded as peculiarlv their own. Howcw. m the exercise of it* power 
q u«uons fron, the merely invented. Among the Uter, of course. Ik a number closely 

questions or meaningless inventions <m some cases, of course, both), 



^8 P4 TEB«Tt'-- 



,M how to "n wt ct,«rct God -free science 

«^ - nssSSS!3» ■* ,js,mply ■ **"*" ,h 

SSI'S S S- ■«! • f 21 whk h the J*- hm *»*».. 

.niwer, at « fast w r"'" df ""^ , hMOie .here certainly does seem to be 

wrnetlunB he re «hc ""8" 1 ™ !.„,,. 

A «cwd P*" quouon fondl> ««"* ' ^ qu «„ orl , S chart Chew * no 
OT why « - here « i£££2£ai coLt- Th, question ha, been 

^ven.cd by MHk ^£Z%£ to I«« With the possimti ty *« J "» 

no purpose whatsoever. Apun«d« , Qf <osmic cn0frni ,y. 

^,, fa some of <* » W* 23U ftom *«.««* empty amusement* 
1, ubm to regard questions <ha< ««**»£ howewr fas „„ 

Unfa**** the *j~ V* "£Z£ZU £fe can go abou. to business 
oeed or purpose, hasdetected no «gn oh • " ^ cosmk purpose from private 

biok* and psychology. «eto » ^J™^ ... are frivok > U siy suptffic&l wo that 

r 5 co *?££%£ $£> *£~ j > ; * ,hai the *r on 

the fici that science dismisses loeep que fc slightest evidence 

..undcin re.ch.7h. wouUbea »* '^^t noMh me J whiff of such 
fe, the unrvenc did in tot have *W£j%! "^ ffligh , lhink ma , > u <h • 
„«««. Moreover, ft « easy to u ^" d ^ J mo " s , Mmples and va„ 

£ „ fc w, mqLant fa a scientifically aler, atheist not » * "^Jj^* 
those who impose . pntconecpwn on me universe and then cry Superficial, wner, 
«cn« declines to ».-4K< iii time on «heit preconceiJUon. 

Anther great que.uon regarded by many religior* « cn.ral and thc.r pn^.e 
^erve of »nfanu.K,n b the nature of One afterlife. Saence dtn.es that there a an 
anerhfe. Ftat and faem ,t. there U no evidence for such a state of existence Tt^re 
is. of course, a great deal of desperate longing thai there should be an afterlife, bu 
bring « one thing, and reality another. Our current understanding of the physicaJ 
operation of ihe brain and iti ability to generate the imricale and currently moder- 
ately myweriou* property known as -consciousness-, and in particular the sense ol 
idl. rulo out without qucsUon the fantasy that some kind of function < that is, a soul I 
can perast in the absence of the physical substrate of rive brain. The cnt.rc adornment 
of the debate about the afterlife and the associated speculative and evidence-free 



fences such as reincarnation, traasmigration. purgatory, heaven and hdl. resur 

tcctions (as diM.net from rccowry from comas), and ghosts falls aside otvee it is 
^cwed thai there is no such thing. 
Zc absurdity of presuming thai some sense of self (or whatever is the favoured 

ihadricd H* v ™' o( ,nc l K '" strnce corresporKling to an afterlife! ti not only 
UicA by the view that the physical brain pumps ideas like the bean pump* 

Xd hut r 'reinforced by the psychological basis of this belief. All that a scientific 
.^lvs'ts of the ptoposmnn expc»es a the psychology of control and the psychology of 
eT 'i relevant psychology of contro! is the weapon that belief in an afteritfe puts 
K the hands of those whose aim b l» intrude into the private Uses of others with 
Til that are feared awl cannot be verified. The relevant psychology of fear 
™Lis the mabihty of udrnduab to come to terms with the prospect of thetr 
own lh.la.ion It should perhaps be added that "f^^T^SS^Z 

LnddottR for not only does it retna enroyment of the pre afterhfe (that ts. hie 
S but it proves to be a potent source of inspiration and rcv^rd for .hose who 
«<*, to kill in tebipon's name ot merely satisfy their Mood-lust 
"^doL .haf^ience can come to studying the afterlife is i.s •«-*»«* 
^Lh cpe-nccs. a kind of in.erhfc. where those on the brink «*tf*-£*»* 
^otl a varieTy of experiences thai afterlife er.thus.asts leap on to support heir 
XIL totally unSpotled belief In all cases that have be.n -^f'^.^ 
faSTthe phenomena reported (tunnels cr,din S in bright lights, and the like) have 
Turned 11 be ^U.estXishcd physiofogkal consequences of reacted supplies of 
blood .o the brain, not glimpses of ihcMissfol life to come. »,,.„„, 

TnoAer gr«it question of beng b the nature of God. and m parucular hli. her. or 
i[s ^sS Car. science iBuminate mis quests, centr.1 « i, is to M-jF-tf 
TteZZ of course, several types of challenge ,n this question. One « to tmn.e 

J££!£Z there ,s no^. Of course i, cannot do this. ^«3~ 

TeUtenCc of a God) should be the ^rting-pofa tor any .rpument. and ,t a the«M 
SCSS ^u. a change of mind, then , b ^^ ^^ 
evidence- A scientist should not b* required to prove a negate- a religious perso 
should be required to prove a positive. K-ause i. puts 

notheingfam-liarwith the experience, -ha, .he.r ^ ^ ; ^ or i( 



. i ^Miiuflv Asdcntist. rwn on« who is not 
an. .don should ** such J * ™ „ nlltaral ctt*-* " l " "J" 

known hov prejudice, ^^^iHbeE^m (to«H««««S.b« shareable 

e*m.*°***** ^^ „. ^bcd » to hand of God doc, no. 

That miracle, b™ been ^l*"™* ^^ t^c ore seemmglv rn.rao.lous 

amo-nt .a r*l-* M**j -« ■ o *£ n » s „ inspectro „ have stra.gh.forward 

NP*P«r "'r 1 ^ Sv miraculous topping* ** ■» ™ l » J« 
na.uml^U"™- ^"X^-ticn <e*cc P . perhaps 10 ShquB* «*0 the 
tf* reponsand rcqurrc W^*"K JS« delved), David Hume comes |o 
>U!C of m,nd * fc ™ *^ h ., £« h **P "K-rc reason .obehevc .ha. 

No such bid imiadc* hi« cv« occurred- joru offlhki . th,, 

■d^^^^^-^El,™. t* denied, and so we 

" ''""..- . rt f rfc- harvest «e h« w» ta * aten < ' ue5li0nS £,he 0rlgLn ° f 

A ' f* ^ Ul^ aid j^rnoun.ams of chaff (purpose, the art *« 



COSMOGENESIS 



Betooto have km been concerned with the problem of awmagenwrt. bu. apart 
from the entertainment value of some delightful allegories have ptovided no .m.gh. 
whatsoever. Some deny .hat rebgkm sland* or Wis by its ability lo wi.tr.buie to th» 
major questu*. orbong. bul others see .1 M perhaps the ultimate eserc.se or a laod » 
omnipotence, the creation of an entirely new universe from, presumably, absolutely 
nothing. Science, too, canno. explain the incipience of a universe without estemal 
inwrvennoti (orevenwitbimtrvcnuonl.bui it is edging ever closer it> resolving what 
is perhaps the biggest question of all. 

A sign of «he progress thai has been made by science within a span of 300 years, m 
contrast .0 the toul lack of progress stemming from religious speculations in al least 



.!«,« u lone, it the doses, to Ihc momem of incipience thai science can reach. 
« L with .he formuUba e4 EmUta duory of general tcbtrvicy (his theory Of 
n',,.-, it ha« proved possible w two tockvnids with e*kllHa»«ar««a*l 
^^Lsc to within milliseconds of the event taken in mark it* origin. We can even 
!,"L experimental ^enervations on the universe back to about a rmllion yean .after rt 
« olid (by looking ou. .0 great dfaUKCK boa wb.eh light has taken bdbnm of 
!^ sto reach usl- In fad. even cofllemporary observairans. WCh as detaded mv«- 
! -Mricr! of .he microwave Ivickground radiation, the remnant, of the rngbang ol 
.nceptioi). can be u*d to infer the nature of the (MB accompany,** the format.™ 

° f W,h decking confidetKe. we can even trace .he history ol the «nrv«se back lo 
Jtti about ,n- » second, of * .ncep,.on I wiOtout, needless .0 say, ttomjJT 
"I of Ihc finger of God), although m .« tM> Cose ,0 the Otrgn « ^ 
Xltal«i* -he closer wc reach » ,he ongm. the more dnuhiftd ^»- 
^mrapolue cunen. physical theories. That last remark, however, should «* be 
ctSned « indicating .hat science is failing and reach.ng beyond to grasp. ^ 
ZnTts .hat science b proceeding cuimudy and drawing on ,ts eva .ncreasng 
Si. of theones and information. A striking and crucially "P°«£-£*£ 
Sn« fa its parience. Sde-lkfa are conservaUve revolutionanes: .hey budd bndg. 
SL 0« into the «a of ignorance U*ing imag,na,K>n and — '^ bu ! ^ 
cltrucion, are firmly roo.ed in the known ami .ested a. every stage. Not for 
hemCefierv leaps of sometimes poetic, emo.ionaliv charged tmag.r.atton » 
SSSA «£«. .-PS thai arc merely nnagmauon however el^a.ery 
dressed they ate in the frappmgs of schobrslup. ....JAemoM 

k. {act and although it " not smelly relevant .0 ih» d.scuss^n. one of the mos. 
' a Sle «pccu of cosmos fa thai obscrsa.ions made in terrCnal laboraton^ 
^fotd to hTapplicable to the en.ire universe. A.thn U gh f^^Xtt 
Z the fundamental eonstan.s and. more broad* propert.es m.gh, b. ^d.fferem n 
«^Joffm SP ace.,ndn.ne.,dl.heobs^a t mr^evickmc^n. S to.^ 
r ^Iv IfTne HuVott Moreover, cnsmologi.al Ulrica depend croculh; on 

SmUu. panicles, and .he e.remely large (whole ^^*^^^ 

S Sr. !ne whole. theV" -- '"' ««*« mi ^ ^^'^ **" ^ 
ceneralins war rather ihan enhanong understanding. „,:„„.«* 

^K3 Of course *furthcT«mi»nem of this great co^geneucalouesuon. not 

universe^ au.onomou.lv. without the hand ol a creator. ^££*££2 

Won. arc only thaf. .hcv ar, J^XatS SS«t— C » «• 
rv« more than a suggp-tKin— that iCienOB wui nc aitwr 




- l, «varc of 'he nwis and com- 
^ prohUm. M - - S-"!S3S. A. -— fan*. U* r 

'=a« of »u <*•« * ^ mKT6 " !*\ b bK4imi ft« clearer. Fourth, a cnwftil analyti* 
TO „ Icst.very pnm.ln* ■«* * ' f , J^. mtlch simpler .ban casual 

might i) first wan, universe, is such >n important point that ii 

lUft the ^ple compos..^ • I ^! n "" eaUvjboll t the universe, we discover that 

*-■ J " n " * ?!^SS £**« I the reSfc*** -n the God-ft* 

fa* Certain «r*« « ■ J 3™SL and vine; h «> undeniable ** zcrU ' n homjr 

M* ■"* ' n <•"»»*£ SEX3L *«d nc^.rvcclfetric charge, and the 
«o^^-^° ^"^3^"^ ,^ e0U Sdfa. .Wore. that -he Cation 

cs. The same is Irucot angular momcnti 

rri. The tc 

plenty of example* of local angular 



on involve Ac crwiwn 



. t, ,» M km there arc pleniy 01 exarapm »• «««» .». t -.-. 

universe JPP « R » be mj» *«« P ^ Ihe Cfiation ^ w 



" 7" 1 * I T^3rfLJtadSw t e.n g «br"nH.m«««un. fas simply become 
.npfcr momentum overall, the ^^ * ^ ^auonal motion. 

« £<S£ r W ofl-t ».M >o a particularly big **£ any Creator 
H J l>!Tl£d» Ok ^ ««dtoBJr "* munificently. A ™t. ta^t, 
l£ -the svorid fffil. . beadier eye. There .s certainly a great deal *f «£ **"> 
SLto. of thing*, and . «« amount locked up - M. U-rdtng to Efc*e», 
BB and energy W cqu.vale.,1. maM in a sens* being merely a measure of energy 
emtnt m * R»«mK including the almost incalculable total mass of all the pirn* 
However there is also a ncgal.ve contribution to the tout energy, d" 1 *"»* from 
tfa gravitational artnetson between all the planets, stars, »d galaxies- There 
r>k» to wppo« that thb vart lout ncg-itivc contribution to the energy a most 
i perrupt completely I cancels the vast positive contribution u> the energy, and thai 
the lotaJcneipy of the universe might be-close lor actually equal) iozcro.Thu*. if this, 
^culilton prove* coned. Ine task of the Creator was not to supply vast amounts ut 
energy but merely to Mpuatc no energy (another aspect of nothing) into poiilrvc 

aad ncgatrtv contribution*. 

Such speculations might be nonsense- Moreover, there are major constituents of the 
universe that are currently almoM completely unknown < such a& the enigmatic dark 
matter thai tcemi to perv*de .ill space). Nevertheless, they point the way to the lact 
that science is in the process of (amplifying the task of accounting for the incipience of 
the universe and giving some hope (hat one day it will be possible to achieve an 
authoritative account of its autonomous inception from absolutely nothing. 




the process of achieving this etucidalion. science is already enlarging our 
! tion of what «- Thus, cuneni (and therefore fragile) theories of the early 
some aspects of which are supported by observation, already indicate 
U1 " ™hat tentatively that this universe is but one of many. If thai vs so. it provides 
,,l M answer to another vexing question: why our universe app« R » be so wil I 
' ' " . for life Tltw so-called fine-tutting pmWcm notes that even small deviation, of 
rrundamenta! constants (such U the charge of an electron) from -heir actual 
I ,« would have catastrophic effects on mal.er. in the sense that Han would born 
L to produce the elemenis of life, planetary systems would nor surv.ve long 
TJ1 for evolution to act to produce conscious bern^s. and M on. There are four 
C '3e ScJutiaM of this problem. The religious (that is. l»y) explanation « tat.t 
ConMra.es the falljp hand of God. who chose me fundamcr>t*l constant, w,th 
^1 foresiBlM and benevolence (to our kind, at least). Then there are the more 
;^rX - nding scientific speculation, One is that any un.vcr* has j. come 
i to wi,h our nriJcr, consents, and thu i, « simply a happy coincidence tat 
"Ses sui.ed our emergence. An alternative b that a universe Can come nto 
SencS * "gbag of values of fundamental constants. However because ,fare 
™v univcrs^ i periaps an infinite number, there b sure (as we have found) to 

,1 ^universes mi S ht seen, pmffiettt 9 nd more demanding than the concept of a 

S-O » omnipotent dei^- (or even a deity with almost no ^potency ). 

Ti imports, question of whether a Creator was involved in the creation*. 

occuid a Z of S pL. and although many will regard it as peripheral to the ^spiritual 

SSI of rdU many remain pu.led by the ^ »«*•*-• J 

um verse. and religioni have sough, to provide answers, rhe sc.ent.hc p«M 

h "t working hard to prov.de an ot.erv-at.onauy verifiable account of hesery 
% umversc. and can see that one day .« may be possible to account for » 
incipience without basing to invoke active creation. 



Spirituality 



Now for die second ***** quests TV core of d* <J"-£*^ *£ £ 

been of overwhelming importance ... M.mulat.ng great art ^^ *"™ ' 
hardivanar.umcntinsupportof^sterKcof^upen^^^^ 

siuTering, h«^rung Hon, t^ns « '^^^^tttKpcX 
has. had on minds an impact that nuy -be so ^grej ^^t^^.^^. 
estslution to bdtot, W nu-relyK-cauieUveculturahmpaa of rd »p*rm pe ^ 

«^,h*thcrcbrr»« W !JK*W^ 
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- inwardi? TTtcn arc *** nl problem* here. 
„«, ««« fiul **« * "»»• JW Pfrhl| „ ,hc **** .v the question of 
^d we need to *«.<»«*»" * l f^ OI more generally, whether it is possible tn 

pnapdo" of beauty car, be «»^™ V. te different from the problem of 

co^oitene-.-d^notf ^tmL Of « ifccMJ thai can be formulated math- 
, ^ .nil be «prc«d b«^JJ ^ ^ W in lcTm » of iu 

coutcall, .>ar ^^^ ""* dc . fa | not necessarily a digital compter. 

A-kto * «T ta " tSn * no»»Wy «a«.i«g «■ *«* *- *«* 

^- k '' M ' ClS lor f i' f- *« whole of physical MAT). 
cwmo ^ esi , |or evena *»? °«! => £,, 1HUes , SIKn as arc already being 

TTK.C «*. r«-»* UlulerS,im,in ll^ memory, bu« there * no need to 

£SSi« i^er form of .mMM »■ —* ■ f <" *"«*** «* 

; i ^,™t^ce r ,cd fortheprcsen, -olK--o.--ce.fcn™ 
^eTL been tM we .a « do a vancty of OfM to c^or. 
^of,hrapprrcaa.Wbeauty.andalt^^ 

JE£naIlv hZL For instance, it may be that our appreciation of beauty con u, 
(to faeoormfed (in ihc redudk.n«4-*«n*fi5i sense of reduclKmrtm) Into dan- 

The notion of ^ntualitv atend*. of course, beyond the boundaries of beauty, and 
may be taken to include the sense of moral behaviour. Can science illummiR 
morality, or must « leave that DO religion? To those who disUkc the though, thai 
personal freedoms ibould be infringed by the deliberations of some variety of tribal 
elder and circumscribed by appeal to the compilations of ancient folk -tiles and 
mrlhs known as hc4y KriptW of one bund or Mother, i< would be helpful if 
certain aspects of human behaviour and the notion of good" could be illuminated by 
science. We would then know what is intrinsic to our nature and what Kin been 
imposed by those whose desire it to control. 

We are far from understanding our own nature, but the scientific investigation of 
the origins of behaviour, as represented broadly speaking by anthropology and 
piythology. is increasingly illuminating. In short, there are genetically evolved 
cotttributioo* that represent tranwripti of our long >ounicy through evolutionary 



■ ,m and show the scars of the Hmgg|es«.f our predecessors fol survival. There m 

7he, elective emponen., of behaviour. whe« ovr b« brain* .How us to 

*° .:::„..,,,,„,...,.,„.,,■..:• for good or UK SorfiaeepwKkttl* liog 

ZZ terpUyThese two arpcets wdl pun.de . much deeper ■ns.ght .ntoourand 

i «■ stliow than an appeal to ancient written aulhonts 
* rrnaUy Td an aspect of .hcs to renurk. that perception and tefleC.on in some 

Se?uli in Cdllifa- behefs b hardly surprising. One of the most fascutaun? realms 
SSfatoaS b why otherwise intelligent people still believe in gods in general 

1^1 devout; for they were under considerable social pre^ureandhad not 
US e««,sed-how could they ber-.o the enormous advances m scientific 
^SladSoae pas, century. That Isaac Newton «, mtcOKly religious is not an 

^trc of minds. Many intellectual descendant, of Newton haveabobeen fervent 
L . v^s and even tcKlay some noted scscntiMs remain convincetl ofOteexsS.er.ee of 
SI Z cl"d« ha'the vanou, holy books are in some a rdiaMe gu.de to 
'IrZT* It rematns a mystery, but one that could be resolved by J«W«Pj 
li^SoSel ligation. S, some M* ^ adhere to a ******* 
„ P Ihl the exrlanatkin* will include a sense of personal msecunty. fo a w» 
«g «i "S retins a source of regret ,h, other scientists should no. have 
S»3«S cou,^ to accept that the natural doe* not need the stipend. 



Belief 

r" f S fc aT«W.OT r - S -i 

those who bcliew in * «« ^^3^ ^1 ,^ who insider that, 
provided and is currently overseen by (,od) ^^"^L^ft.dffpfc 
ivm time, and in the light of « current success. s..^e wiU ««* P r 

fxplanation «.h,V the universe, all its attributes ^ ^^^Z^rf A, 
human behaviour induding the belief to there r, i J odU nd he - « -8^ 

umversr are aU a natural «MM >• -"J^!f nX * science has 
that their more elaborate hypo^s ..essential So &m no.nmg 

required the intrusion of any flavour ol * 'd 
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KM Atheism* and its |il|tl6ettS«M ttmMlgh Kknce, 
TlKitfaiftMlP^ 1 ^"^-,., faUdon implicilly «orw humanity by 

**, tM^**^ JJ L-n i«cfc<« to Bh> fo- ^ « ** cou W 
other hand mf<tt*" K V v 
achieve, undman** 
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COSMOLOGY AND 
RELIGION 



BERNARD CARR 



Introduction 



The aim nf cosmology is to understand the large -sca!e tfructurc and overall 
evolution of the universe. It involves both observations — classifying and cata- 
loguing the various contents of the universe — and models to explain these obser- 
vations. Cosmolo gists are particularly interested in the origan of the universe and 
what initial conditions could have led to a worid like the one wc inhabit Most 
adopt the hot big bang, model, which supposes that the universe started in a state of 
great compression some ten billion years ago, but whether the universe wiEl 
rccoUapsc or continue 10 expand forever, or whether it is finite or infinite in extent, 
remain open questions. 

Although cosmology uses input from various branches of science, ii is primarily 
concerned with structures on live scale of galaxies and above. The crucial point about 
such large structures is that they are dominated by gravity, electrical interaction* 
being insignificant because the universe has no net charge. The other two forces in 
nature — the weak and the strong force (involved in nucEear interactions) — are short- 
range, and therefore unimportant <* n cosmological tola. Nevertheless, these forces 
were very Important in the early universe, because the temperature ami density wot 
then high enough for the associated interactions to be significant. Indeed, it is dear 
that many features of the universe must have resulted from processes which occurred 
in the first moments of the big bang. For this reason, early universe Indies have led 
to an exciting collaboration between particle physicists and easmologists. This 
chapter will therefore also refer to recent developments in particle physics. 
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IM eostnrJopsts prefer to em P r»*i~ their link, with SCfcPC* rather than nHi^n. hu 
rW, b a relative!) WOftl dcsclop»"' Indeed, cosmology attained the rtatus of, 
pnpffflteo ffl ni 9 t5.^entlKadvciitofge^^ 
orp^rv-*^ the subject a secure mathematical basis I he discovery of ife 
p^S««J m»inoo in the w» then gave it a firm cmpnciil foundation, and 
Ac dtf ectWof the micros C rvKigrmind nttgfaft- in 19*5 established the hoi big 
bang therm « a branch of iruinaream phyd*. Nevertheless, cosmology is st i|f 
diffea* from most other branches of xkikk one cannot ejtperinwnt wfth the 
unhww— tf may be unique— and speculation* about processes at wry early and 
«ry late times depend upon thcarir* of physics which may never be directly testable 
Becauv of this, more convnative physicists still rend to regard cosmohigiciil specu- 
lations *v going bevowJ the domain of kgatimatc science* although another view is 
that one must change one's concept of what constitutes proper science- 

In order K> dbrus* the relationship between owroology and religion , one must first 
specify * ^lAcotmoJop and which rchgton. Thi* b a 'mplicaied, because religious views 
arc j^c^^ependent (Reflecting the cuhunr and luslorv of the particular pa rt of the world 
where they originated! bur not n*«5Sariry titne-dependem (adherence to scriptures 
1; ■ - *reere hene&K whereas the cosro tends to be lime-dependent 

chrfa^xmnrfmcddeM^iTngjorpaungl >;M butQotsp&c-dcpCndcnt (science by 

j» very nature global enterprise). In this chapter, I will try 10 avoid the :rv: 

pmWem by referring to religion only in v erv broad terms where the d iscussion is. speciiic, 
it wi| refer mainly to the three major monotheistic Western religions. (For further 
reading* a broader perspective ii provided bv Butchins (aoozK) The second problem 
( char of time-depcndcncel is more nindamental, because — as we wiE sec — the relation* 
*hip between cosmology and religion may change as the cosmolopcaJ view evolves. 

The tint pan of this chapter is historical in emphasis: it shows how astronomical 
progress has generally drawn cosmology and religion ever funher apart, and ends by 
summanzmg, various ami -divine arguments. The woindjwT suggests that recent 
doriopments in cosmology may have reversed this trend, and it ends wiUh a summary 
of the pro-divine arguments. The third pin discusses some current topics which are 
likely to have an mtpact upon the future relationship between cosmology and religion. 



How Progress in Cosmology Seems to 

Remove God 



£adr bumans Marled with a jeocenmc' art d 'anmnpocciilric' view, in which the 
neavem were the domain of the drlfu and the universe was very much dine'. 




Humans were the focus of creation, with a direct link to the pod (or gods) who 
ittstained the world. However, this perspective was shattered once science started to 
expand it* domain of interest beyond rhe human scale. By developing new instru 
BKOfe like the telescope and the microscope, it was possible to extend obwrrvalrom 
pun* jrds to scales much bigger tlian humans jnd itfnunfr to much smaller scales. 
Modem cosmology might be regarded as the culmination of this proce-. V-f,ilc 
Che toumey has been intellectually gratifying, it has ata entailed a humbling of 
humanit> and a diminishing role for God. The extent of physical space ss now to all- 
encompassing that there >ecm.s ED be nowhere left for the soul ( Werlheim 1999 h 



The Outward Journey 

The seeds of modern cosmology were sown during the Renaissance period by three 
crucial sieps on the 'outer* front. In \siz Nicola us t opermcus argued that the 
hcliocemric picture provides 3 ampler explanation of plancTary motions than the 
gjcocenrric one. Today the Copemican pnncipEc is taken to mean chat the cniversc 
has 00 centre and looks the same everywhere, although thts idea had! abo been 
proposed b>- Nicholas de Cusa in I444- The advent of this view immediately set 
astronomy at odds with the major monotheistic traditions* all of which assumed the 
Earth to be the centre of the universe. The neaii step occurred when GalUeo used the 
newly invented telescope to show that not even the Sun is speciaS. His observations of 
iiinspoEs .showed that the Sun changes, and in 161a he speculated that the Milfcv 
Way— then known as a band of light in the sky— <onststs of stars like the Sun but at 
such a great distance that they cannot be resolved. This not only cast doubt on the 
heliocentric view, but also vastly increased the size of the known universe. 

The third .step was Mewton's discovery of universal gravity which — by linking 
astronomical phenomena to those on Earth — removed the special status of the 
heavens. Furthermore, the publication of his Prindpm in 1687 led to the 'mechfltusne' 
view according to whkh the universe ts regarded as a gtant machine, For Newton 
himself, this testified to the existence of Od (second letter to Bendey, 10 Deo 1662, in 
Newton 1959-77: 233): 'Blind face could never produce the wonderful uniformity of 
ptanetary movements. Gravity may put the planets into motion but without the 
divine power, it could never put them into such circulating motions as they have.' 
However, this blend of science and theism was not to persist with most o! his 
successors. 

In the following century astronomers began lo map the vtars and nebulae in ever 
greater detail, and were able to use Newton's equations to explain their motions and 
coniijitirations. In 1750 Thomas Wright proposed that the MiJkv Way b a disc of stars, 
and in 1755 Immanud Kant speculated that some nebulae are 'Wand universes', 
similar to che Milky Way but outside it. Nevertheless, even M the start of the 
twentieth century mc^t .im ro no mers still adopted a Calactocentric view and assumed 
that the Milky Wq comprised the whole universe. For example, this \m Einstein's 
belief when he published hU theory ofgeoeml relativity in 191*. Then in the i$;os the 
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„iea th* scmeof liV Dcbuiaeare oui«dc the M*j> *% b*»* to take hold. For sotne 
fZtlZZ miner of »««c debate, unnl the controversy -^ ftn,Hv resolved m 

2i dramatic nnW. CM to W* *" * l " J~J B ^ B * 
nil* Cot several dor<o nearby gala** and found that ihcv are moving tea> 

2^5-^11 r-r—- - ****** y-a* "j- - ' ■*» 

kw, ,nd it ha* been shown to Iff* » a distance ^ » bdhem lighl-ymv „ reg™ 

containing wo bfflwn gala* i 
Tlxn^ n-tand im^r^tati^of Hubbtcs bw Kl t h At space usell .s expanding 

indeed Kid been predicted b» Akwato Friedmann in 1010 or. ihe basu of pene,.,] 
jdjtrvirr Em«an reined to model -I die time because hr britevrd ibai the 
urnic^c i.e. tJv Milks U jj i wo* static, and he even introduced an extra repulsive 
loin fata tw *nuai»»-*e«nno»ogi£al constant— to allow this possibility. After 
HubNc > duaww* be dcMribcd this h has biggest blunder', although ii transpired to 
be one of hh most profound buigbiv FriedmanrA nwteJ suggested lhal the unfva* 
began in I sure of great compression at a rime in <bc past n ow known 10 be about ia 
bffiioa years ay,*, with all ^axies receding under we impetus of an LniiiaJ explosion. 
IT ts imcrerin& dial the perswn who did most lo champion this picture was a priest, 

George* Letnaitre. 

Although ihe discovery of the cosmological expansion gave the big bang theory a 
secure empirical foundation, if was still some lime before il gained lull recognition, 
fw example, when thev were working on cosmoEogtcal nucleosynthesis in the 1940s, 
Ralph ASpher and Robert Herman ii?W recall; 'Cosmology was then a sceptically 
regarded disapune. not worked in by sensible scientists.' Throughout the 1950s there 
was also the competing steady stale tbrory. which accepted the expansion of the 
universe but J5>umcd ihai there is continuous creation of matter, so that il always 
looks the same However, in the i<#os astronomers obtained increasinr* evidence ch.il 
the universe a eiuhing: firs, from radio source counts and the discovery of quasars, 
and then, mod decku'vety, from the discovers- thai the universe is bathed in a sea »! 
background radiation. This radiation is found to hare the same temperature in every 
director) and to have a Wack-hody spectrum, implying thai the universe must once 
have bcrn sufficsentiy compressed for il lo have interacted with the matter. Subse- 
quent studies of mis radiation, moal recently by satellites such as COBE and WMAP, 
hawc revealed the tiny temperature fluctuations associated with the density ripples 
which eventually Jed lo ihe formation of galaxies and clusters of galaxies. George 
S moou prj gppal imesrjgaior of the COBE project, described the pic ture of these 
rippJo as the 'tee of God, today one of the prime aim* of cosmologies is to study 
this 'face' in ever greater derail 

The loss decade Jus seen even more dramatic developments. Although one would 
expect the expansion of ihe universe to slow down because of gravity, ream 
observations suggeu thai Ok mansion is actually auclaating. We do noi know 
for sure what ts causing dm, but ii must be some? exotic form of 'dark energy', mod 
fcably relied to the cosmolojical repulsive term introduced by Einstein 10 
matar die universe italic. Another idea which ha* become popular is dial our 
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entire univme may be jiwl one n>embcr of 1 huge ensemble of uniwrso called 
the multiverse' More conservative cosmolo^is would prefer to maintain Ihe 
fosmwrirrric view ihot ours «* the only universe, bui perhap* ihe tide of history n 
j gainst ihe in. 

This brief historical review or progress on the outer front illustrates three point*. 
First, the expanding vntaa opened up by cosmological progress have come M a 
pHce: tlse bigger she universe has g.nrwn, the more insignificant humans have 
become. Second, the heavens have been progressively slnpped of their drvinity. 
5Twc can no lunger delude ourselves into thinking that we have some special or 
singular connection with a Creator. Third, cosmology has had to strive constantly 
to- maintain its scientific respectability, battling not only religious but also soentirk 
orthodory. 



The Inward Journey 

progress on the inner from has also been unsettling. With the advent of aiomk 
theory in the eighteenth century eamc the first hints thai our experience of the >mall 
is just as limited a* our experience of the Large. While the discovery yielded crucial 
insighu inio chemistry, as a firsi step towards rcductiomsm. it was as disturbing lo 
religious orthodox)' as the Copernican principle. Atomic theory was also linked to 
statistical mechanics,, and this put another cloud on the horizon; for the second law 
of ihcrmodynarflics suggested thai the universe must eventually undergo a %m 
death', with lift and all other forms of order inevitably deteriorating. 

Al first atoms could be viewed as solid objects, like billiard halls* but further 
dramatic deselopmcnts came early in the twentieth century. The 'billiard ball" picture 
was demolished by the realization that an atom is mainly empty space, with electrons 
in orbit around a nucleus comprised of protons and neutrons. Even ihe solidity erf 
the atomic constituents was *oon removed with the discovery of quantum theory: 
elementary panicles became fuzzy, ephemeral entities, described by a 'wave function' 
which is smeared out everywhere, and ihe classical deierminiHk laws were replaced 
by probabilistic ones. Quantum mechanics shattered our view of the micro-wcrid 
just as much as relativity theory shattered our perspective of the macro-world. The 
probing of the micro-world also ctnphaaiicd out vulnerability, for we discovered the 
strong and weak nuclear forces, and thereby unleashed an awesome new source of 
destruction. 

On the other hand, the inward journey has reaped huge intellectual rewards: it has 
revealed that everything is made up of a small number of fundamental particles (e.g. 
protons and nucleoli* arc made of quarks) interacting through fust four forces; 
gravity; ekcttorTugncibm. the weak force, and the strong force. These interaction* 
hwc different Mrciigirn and characteristics, but il is now though! that the lasi three 
can be unified as pari of a 'Grand Unified Theory (GUT). Ii may also be possible to 
incorporate gravity into the unification using mi persuing', which has led some 
physicists la proclaim thai we are on the verge ol obtaining a 'Theory of Everything' 



The Mecro-Miero Connection 

Tafc* together. «Mifc rW** on both the outer **d .he inner &*»« can 
..jJX rwarded as a triumph. In prtkulir. phys.es has rcttakd a unity to 
^iew whicb imI» " dwr liul everything is connected in a way whrch worn* 
hjvr seemed irvoncerrabk a few decade* igo. This unity b turtiM :ily encapsulated in 
thcuna^ofuV LVoftc^iThttBiba^ in Figure 9.1. and demonstrates the imimai, 
link henwen the macroscopic domain (on the left) ami the microscopic domain 
Ion the ri*0. ^^ numbers at the edg< ■»*»* lh * «** of thc « «Rictura i 
tcnaiDctrct As one mow dodkwi« from the tad W ihe head, the Kale increas* 
through sixty decade* from Ihe smaflflf meaningful scale allowed by quantum 
gravtiv BOl in we scak of the «ftfe universe (*>» <m>. TTic scafes are also 

pvai in units of »" p em in parentheses. 
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A further aspect of the Urobonis is indicated by the horizontal lira*. These 
<wrofnnd to the four interaction! and illustrate the subtle connection between 
mitrnphystes and macrophysies. For example, the electric" lime connects an atom to a 
mountain, because The structure of a solid object n determined by atomic and 
inrcrmolecular forces, both of which are electrical in origin. The 'strong' and 'weak* 
line* connect A nucleus to a star, because the strong force which holds nuclei together 
also provides the energy released in the nuclear reactions which power a star, and the 
wrak force which causes nuclei to decay also prevents stars from burning out too 
icon- The 'GUT' lint connects the grand unirkatton scale with galaxies and clusters 
because the density fluctuations which led m these objects originated when the 
temp*™ *ure of the universe was high enough for GUT interactions to be important 

The significance of the head meeting the tail n that the entire universe vras once 
compressed to a point of infinite density. Since light travels at a finite speed, we cam 
never sec further than the distance fig,hi has travelled since the big bang, about 10* 
light vears; more powerful telescopes merely probe to earlier times, Cosmologjsts 
now have a Fairly complete picture of ihe history of universe- A* one goes back in 
time, galaxy formation occurred at a billion years after the big bang, the background 
njdi.ilion lass interacted wilh matter at abniu .1 mil on ;v.t<-. -In UBCTCneft tntrC' 
was dominated by its radiation content before about 10.000 years, light elements 
were generated through cosmologkal nucleosynthesis at around three minutes, 
antimatter was created at about a microsecond (before which there was just a tiny 
excess of matter over antimatter), electroweak unification occurred at a billionth of a 
second (the highest energy which can be probed experimentally), grand unification 
and "inflation* (an extra rapid expansion phase) occurred at to*" seconds, and the 
quantum gravity era (the smallest meaningful time! was at 10" u seconds. 



Arguments for ihe Absence of God 

At this point cosmology and particle physics might appear to collude to diminish the 
sums of humans and, by implication, the role of God. The heavens have hern 
deprived of their divinity, and the more we understand the universe, from the vast 
expanses: of the cosmos to the tiny world of panicle physics, the more soulless it seems 
to become, As Steven Weinberg w-7) say*." "Hie more the Universe seems compre- 
hensible, the more it seems pointless.' Let us summarize the reasons for gloom. 

Humans ort^ insignificant The steady progress from the geocentric to heliocentric 
togalasloceniitc to cosmocentric view shows thai human* — as judged by scale— are 
completely insignificant. We are equally imigmrkant as judged by duration: 
the lifetime of an individual — and even an entire civiliialion — is utterly Dc$ugibk 
compared to the nmescaJc on which the cosmos functions. If the history of the 
universe were compressed into a year* Homo sapiens would have persisted lor only a 
few minutes. Nor is it clear how Jong humans will persist in the future, since we are 
prone to dangers from both without uvreroids, marauding black holes, exploding 
stars) and within (nuclrardcM ruction, somedevastatin^ new virus). Brerylrwipin the 






1^ 



■ fc*NA«P< *** 



m, mi foe presence of humans, ir seems, mre* Kcdem« ihr 

( ffrmO iapirns, fat from bein(ia unique creatmp 



CO 



V AM' 111 HillJM 



'47 



PTPCOtt' OarwniV thowy of evi 

human* from » biolopcal rwr>pcviivr. 

in ScG.fdcn o£M» b >um the latest stage of development b .. senc* of Itotagiai 

L!at,»n* For » *hik one trig* ft* think of God U tu.d.ng mllltion or imtiai^ 

• ncrtwnK^nrbci |mi : nnr n^oodtf lt«ndimidt But tfhiimMi 

«„ i^temr^nl and ephemeral, hm Oil one belie* in the ex.stenc* of a God in 
*h«e asm wr ^ .uprvtwd to have been created and who care* aboul us? 

The he bane rtmm the nteJ f# * <&* «»* 0nc '"dinona! argument Tor 
Cod a that he S required 10 OHR the unmetse, Even thptigh few people nov, 
interpret rtfcgious creation myths-like the biblical account in Qrnoiis-h'lcralry, 
ihr idea that Lhc universe must haw some first cause stfli has appeal. Although ih c 
big bang provider a w*r «**«» P*™^ for ,fac &**&en of the universe, this does 
»loeaOTriivpn^udeGod.flncconec^ Who* ihe fuse?' Indeed, the 

fact that The universe had a finite beginning was claimed by Pope Pius Xlt in 195: 
to support Genesis. Implicit here is the notion thai the physical description 
0/ creation w incomplete, since 11 must break down at sufficiently .early limes. 
On the other hand, as lime proceed*. cosmolog) 4 Seems TO have provided an 
ever more complete description. For example, one could envisage the following 
cat edusrn -style dialogue 

Mow did ihe unncne «npnatc J "TV uwvene started as a state of compressed matter, Bui 
tr did uV nstter come from? The matter arose from radiation a* a result of GITT 
ptoCeiWOCcain^whenthconnTrvludthesiieafj grapefruit. But «hcrt did sr* radiation 
cane otmd? The radiation was generated from empty space as a result of j vacuum phase 
trm*itK-iiL Bui wterr did space come from! Space appeared from nowhere as a revutt of 
qpamum |javitv effectv But where d*l the bws of quantum gravity come from? The laws of 
^ uanium gravity are pro&aWy no morr wan lajjk.il ni*ci«Iiiei- 

Each step m this dialogue represents marry* years of painstaking theoretical work, hut 

the upshot is clear. No first cause is needed because the universe contains its own 

explanation, a View propounded by Stephen Hawking CzOOi). Even if God does exist, 

not dear that he could have created the universe diherently. 

The iacfMrw, ggfafotf mmd, a put a machine Since The Enlightenment, the 

prevailing soeiiliiic view has been that the universe — and everything within it — is 

rust a machine. Indeed, every technological innovation is based on this assumption 

Bos if the material content of the universe dots not reflect the exigence 01 God, how 

about our minds? Perhaps consciousness is ihc 'ghost in the machine' which testifies 

lo his existence. Unfortunately, recent advances in brain research and artificial 

irttdttgence suggest thai even the mind a a machine. We may appear to have free 

I. but this could njst be an illusion, consciousness being the mere excretion of 

brains. Machines already think more uuiddy. remember more precisely, and decide 

ntcuigenth than mere human minds, and it has evert been claimed that they 

may eventually develop consciousness. 



The anti-divine arguments arc summed up very cogently by Peter AOuni 11995. 
fl !» Chnpter a above), who cUims thai the brrud fc.uurca of ihc world arc uniquely 
specified by ihe fad that »I has emerged from nothing an.l must permit the dcYfli- 
opmeni of complexity. There IS no Creator, no purpose, and we oui-tetveiE are merely 
the product of chance. Indeed, it seems that science has expunged the need for any 
djrine element in the wc.ild so completely that Richard Uawkim can now dismiss 
believers In a Creator *s scientifically illiterate', 




Has Further Progress in Cosmology 

Reinstated God? 



Curiously, in recent decides cosmology ha* brought aboul a reversal in thus trend. 
This is mostly related to the suggestion that mind may be o fundamental rather than 
an incidental feature of the universe, although linking this notion to God is nor 
inevitable 



The Unity, Beauty, and Comprehensibility of the Universe 

The unity of creation and the intimate link between Ihe macroscopic and the 
microscopic, so aptly encapsulated in the Urohorus. has led tome scientists to see 
evidence of a great intelligence ai work in the universe. For example. Tames leans 
(19.11) famously remarked that "The Universe is more- like a greaE thought than a great 
machine"- This impression derives trom the fact that the world » so cleverly con- 
structed, At the very least, the coherence of the laws which regulate it sterns to point 
to the existence of some underlying organizing principle I Davfcs 199$). "This also 
relates to the question of why the universe is comprehensible at alL It seems 
remarkable that, after uist a lew millennia, we mc already on the verge of a 'Theory 
of Everything'. As Roger Penrose U997* has emphasized, there seems to be a closed 
circle: the laws of physics lead to complexity, tiwipUxity culminates in mind, mind 
leads to mathematics, and rnashein-utts allows an understanding of physics. Why 
should ihe structure ol ihe world rcnect the structure of our minds, and whv should 
our brains have the ability to generate the required m*ilherrwtu rf 

There i*. al*o an inherent hejuty in the universe. The nature of this beauty as hard 
to define, but 11 involves mathematical elegance, simplicity, and inevitability. In 
particular, .ill the laws of nature seem 10 be a consequence of a simple set of symmetry 
principles. For example, symmetrizing electricity and magnetism uva Maxwells 
equations; symmetrizing space and lime gives special relativity; and invoking gauge 
symmetries lends to Ihe unification of ihc forces of nature. Such ^yinmetries can he 
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im*.«l ool, imrllrtfuaJiy, hut ** W P^oundry elegant and can be v^ 
S^for pUvKte The importance of beauty «• W««^ *< PauH*,, 
whTcIairned that 'BWI| fo <*»'*>* is nwr ir > than fitung cxpmnicnu 

ICr* .*SsX -*vd bv lahn Wheeler i *77k who *»<*- One day a door w || >urd v optn 

j «* knmuti ni" the world in all its K-iM- v *^. 



,Colr nft . -rvd by Jahft Wheeler TW7I. ™» *»-- *™ "/ "\ 7» ™f 

and expose the tjincriqf «nal median, of the «»fM u, all it* beauty 

umoJiofV 
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The Anthropit Principle 

In the Us! fertT years tilcre h ** developed a reaction to the mechanistic view, wh Ecfeo 

irrroed the Anihrop^ Principle 1 Barrow and Tipler i$8fr >. This claims that, in som* 

rrqxvU the Universe has to be the way it « because otherwise it could nol produce 

fcfe. and we would not I* here speculating about it. Although the term anthropic' 

derives from the Greek word for man. it should be Stressed that this is neatly a 

Niiomer, since most of the argument* pertain to life in general. 

As a ample example of an anthropk argument, consider the question, Why is The 

universe as big as it is? Tne mechanistic answer is thai, at any particular time, the size 

oi the ubservabk universe is the distance travelled by light since the big bang, which 

h now about io'* lipjit - year*. There is no compelling reason why the universe has the 

ate a does: it just happens to be to 10 years old. There is, however, another answer to 

this question, which RobcxtDicke i'i^i < first gave. In order ft>r life to exist, there 

roust be carbon, and this is produced by cooking inside stars. The process lake* about 

to 10 »carv so only after this time can stars explode as sirpernovae, scattering the 

newly baled elements throughout space, where they may eventually become part of 

bae-crolnn^ pUncti. On the other hand, the universe cannot be much older than 

K» 10 years, or cbe aD the material would have been processed into stellar remnants. 

Since all the forms of lift wc can envisage require stars, this suggests that it can only 

oast when the universe is aged, about 10" yeans. 

So the very hectics* of the universe, which seems at first to point to hununity's 

inatgniricancc. it actually a prerequisite for our existence. This is not to say that the 

universe itself could not exist with a different size, only that we could not be awareof 

it. Dkfcei argument is an example of what is called the 'Weak Anihropic Principle', 

and ir no more than a logical necessity This accepts the constants of nature as given, 

and then shows that our existence imposes a selection effect on when { and where) we 

obierv* the universe. Much more controversial is the Strong, An i hmr. . ij le". 

wfeich ttys that there are connections between the coupling constants (the dimen- 

sinless numbers which chaxacteruc the strengths of the four interaction^, in order 

tb*3 observers can arise (Can- and Rees 1979). Fot caample. the existence of convecl- 

tve and radiairve stars (both needed for life) requires that there be a tuning' between 

: electric and graviuiioriai coupling constants; heavy elements like carbon can be 

EUd from itars m i«|Kraova exploswn* only because there is a lumng beiween the 

ind gravnaiional coupling constants; and an interesting variety of chemical 
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dements casts only because there is a tuning between the electric and strong 
coupling constants. There arc also anihropn constraint! an various coimologica) 
parameters, uuluding the cosmological constant and the amplitude of the initial 
density Oueiuat!on^ whith ntai to he finely tuned for galaxies <ft form. 

Asferasweknnw. the rdatinnshirHdi^ussed above are not predicted by any unified 
iheory, and even if they were. 11 would be rernarkuteihai uSetrseot^ 
the coincidences required for hie. Cmrnofogjsts have therefore nimed to nwe Fadical 
interpretations of theanthropic coincidences. The first possibility— clearly reWmt to 
thesejcncr-rdlgion debate— is that they reflcenhe existence of a ■beneficent bemg" wfv* 
ufor-made the universe for our convenJence. Such an mterpretaiion is logically 
possible, birt most physicists are uncomfortable with it Another possibility, proposed 
by Wheeler 1 1077!, is that the universe doe* not properly exut until consciousness has 
arisen. This is based on the notion that the universe is described by a quanturn- 
rnechanic.1l wave function, and that consciousness « required fo collapse this waw 
function. Once the universe has evolved consciousness, one mighl think of it a 
reflecting back on its big bang origin, thereby forming a dosed circuit which brings 
the world into existence. Even if consciousness really docs collapse the wave function 
(which is far from certain t. this explanation is also somewhat metaphysical 

The third possibility — discussed in more detail later — is thai there is not just one 
universe but lolsof them, all with different, randomly distributed coupling constants, 
|n this "raultiversc" proposal, we just happen to be in one of the small fraction of 
universes which satisfy the anthropic constraints. Of course, invokmg many uni- 
verses is highly speculative, especially since the other universes may never be directly 
detectable, so some cosmologjsts remain uncornibrtable with the idea. Nevertheless, 
many antjiropically-inclincd physicists are attracted to the mult i verse because it 
seems 10 dispense with God as the explanation of cosmic design. The Strong 
Anthropic Principle — rather than having ideological significance — just becomes an 
aspect of the Weak Anthropic Principle. 

The Anthropic Principle also explains why the history of the big bang allows an 
Increasing degree of organization to develop. As the universe expands and cools, a 
'Pyramid of Complexity' arises, with different levels of structure as one goes from 
quarks (at the bottom) tonucleonsto atoms to molecules to celts and finally to living 
organisms (at the lop)* Despite the earlier pessimistic notion of heat death, no 
violation of the second law of theiniodyTwrmcs. is involved, because local pockets 
of order can be purchased at the expense of a global increase 111 entropy. These 
structures arise because processes cannot occur fast enough in an expanding nnfrffiC 
to maintain equilibrium. However, disequilibrium is only possible because of the 
anihropic fine-tuning of the coupling constants. This suggests that the Anthropic 
Principle should really be interpreted *& a Complexity Principle. This also tfaTOW 
light on the dilcrnma of what qualities as an observer in anthropic consideration* 1 i.e. 
what minimum threshold of awareness is required). If one regard* mind* Ij.c. 
hrains?j as die vulmin-ttmn of iomplexiiy, this does nol matter much because^ — at 
least on Earth — the development of brains Hrnis to have occurred very quickly once 
the final signs of life atom-. 
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Argumenrs for the Prince of God 

fee end of the last put None * *« «■ «*«***-««« C*l probity neither 
JUr nor improve the existence rf l*J-bui ** *«■ ** W» l^nghorne 
ifcsexirxs e> nudge toots*. , — ,,_». t i 

jy««ww-or at fan* ampltxiir-** mtraI lhff Uroborus ^W «W* «Jwi 
hunuwnuvbcunpotwi i al'.iniratwer*cupya special ♦ymmciry point near 
the bottom Wt are not at Ac centre of Ae universe sjeograpfu^ulv, hul we arc awr.il 
uibcflafaft: ^rv.thisa^urneni woukialw apply to any other life fom 

or Yammer of mmd which may have evolved in the universe. Many people have 
emphawred that there seems toki "life principle ac work in the cosmos, bin ihc 
presence of lift rttfl require* the special anthropic conditions necessary for the 
Pymn^ofCompknn (©«■» Whether these conditions reflect thecxiMcncc of a 
□rattl Of a mirfthwft our presence is no longer irrerevant. 

Tfcr «ni'r>- te" prote wa ft ffl Q I '^ i^hwsr J>*rtf w a Criufar Even 

though the btg ban? explains mam; features of the universe, wc have seen that modern 

*it* his revealed other aspect* a( nature which seem to point to some- underlying 

intcfl^enccJlispotoihtXlhpUgh noToWigainry 1 lo link this to the notion of God, at 

least m i dentic noo-personaJ sera* (Danes I993)> This might seem reminisces of 

Pakviareumem— and subject H thcumecritidsm—butnisinorcsubtlc.Foritisthc 

taws themseho. rather than the structure* to which ibey give rue 1 — the underlying 

nmphem rather than the complexly — which are so striking. To those of a religious 

dnposJtK-n. the mi cade of matter maj therefore provide some iniiroittioh of thedivine. 

Sftmi u fundamental to rite cmnrn The Uraborus also represents the blossoming of 

consciousness. The physical evoluuon of the universe from the big bang (at the lop) 

thwu|^tivP\Tamido&ConTpleajCyto 

ime&rAuirvolunon. in which mind — through scientific progress— works its way up 
both udes lothe top a gam. Indeed as tndicaicd by the outer arcs, the Upjborus can be 
interpreted JittfoiicaJry as representing how humans have systematically expanded the 
ootcnnojj and irmerrnosi limits of their awareness. In lerrm of scale, it is striking that 
sacrfcx has already expanded the macroscopic frontier as far as possible, although 
eaaTOTmentalhr we may never get much below the elcttnmcak scale in the microscopic 
direction. The foci that science real] \ provide** sequence of mental models, each progres- 
»vd>' removrd from common-sense reality, also emphasizes the importance of mind. 



Recent Developments 



Mom of the arguments presented to &r could have been made a decade ago. In this 
ion. [ wflj highlight *ome correni covnofopeal issue* which may influence the 
fuwe rcbnramhip between science and rehgion, although the direction of ihai 
-*" TstiU unclear 
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Extraterrestrial Life 

The afllhrnpic coincidences suggest that life * a tundarnenial rather than an inci- 
dental feature of the universe but this does not resolve the issue of how pervasive life 
|l |f the universe is conducive to life, either bee. 1 use it was designed ih.-U way or 
because ii is a privileged member of a multiverte, one might anticipate that life would 
,1 in other place* besides Earth. Since the Western monotheistic religions plate so 
much emphasi* on the uniqueness of human beings, this is very crucial to the 
xience-rcligion debate. 

From 1 theoretical point of view, the abundance of Hfe in the universe depends 
upon the product of two numbers, one very Urge and the other very small. The very 
tage number is the number of stars in the observable universe, while the very small 
number is the probability t Pi thit life will be associated wiih any particular star. The 
first number is weU known: there are to 1 ' stars in our galaxy and to 11 galaxies in the 
observable uniswe, so there are roughly to" stars in totat. The value of P is much 
[ess dennitc, the main uncertainty being the likelihood that sclf-replkarmc, cc0s 
(which one assumes are necessary' for life) arise on any life-conducive planet. Once 
ihts happens, it scerro plausible that life will evolve fairly rapidly to form creatures 
like us, but it is the first step which is problematic. 

There arc various points of view, dependingon how small one believes P to be. For 
the Earth to be the only site of life in the Galaxy. P would need to be less than 10 - ". 
/\n empirical argument for this relates to the so-called Fermi-Hart paradox; af 
advanced life forms have evolved elsewhere in the Galaxy, then one would expect 
ai least some of these to have spread throughout the Galaxy and mack contact with 
us. However, even with one civilisation per galaxy, the cosmos would still in a sense 
he teeming with life. For F^rth to be the only site of life in the entire observable 
universe, which might be regarded as the pessimistic view; P would need to be less 
than io" 22 . The argument for this is theoretical, and stems from low estimates of the 
probability that self-replicating cells can arise from biological molecules by random 
processes in the io 10 years permitted by the big ban&. 

Neither of these arguments is compelling. The first might be regarded as seif- 
def eating since, if every civilization accepted it. none would ever embark on the 
programme of space exploration presumed at the outset. The second is unconvincing 
because estimates of P are too uncertain-, recent developments suggest that life might 
arise much more easily than a .simplistic analysis would suggest (Kauffman I99$>. "We 
may therefore turn lo the more optimistic view. The number of stars at a particular 
lime expected to be associated wiih life intelligent enough to be able to communicate 
is given by the Drake equation. This is the piodufil of a number of factors, some of 
which can be determined by astronomy; but the result is thai the number of 
communicating civilizations in the Galaxy ai any time is roughly the lifetime 0< l 
typical civilization in years. (The discrepancy with the earlier view hinges on the 
value of P.J At this stage, ii is impossible to assert with confidence whether the 
pessimists of the optimists are correct. 

Astronomers are now actively looking for radio signals from extraterrestrial civil 
izatinns, but have not yet found any Whatever tlte outcome of their search, it feEkety 
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tc.h J v 1 a„.n3n funrimpi t l I . I Vc^,rae<«l* S igIial.lhri« n iv« 5 cK.ill 

ndier place bui *< le**' •* ,>n Iar,) ' wia havc lwccnK raorc l* rccious * *nd we 
*iB b«c been reared ID our pr-Copernk»i status, if we * detect a signal, lhe 
«raoW! reehisolotfcatand pwhap*ei«i«pri«iKJ<«w*qu«i*:« will be immense 
There H *■«*« m which this would raise OUT lew! of consdttiWMSS from a planctan 
loaGabebc level. Both tftuaftons would haw important rdipOtt* implications. 



God and the Multivcrse 

There to been a mnfcmrntaJ change in the qntf cmnlopcd status of the Anthropic 
Princifdeinthr last decade became of the reaction that most models of ih* origin 
of Ac univerw mu>lv* some form of multiverse (CarraooS). Admittedly, cosmolo- 
gy na« wtfety va^ing views un Imwcunrrcrti universes might arise. Some invoke 
models in which the universe tu*d>rg« cycles of expansion and recouapsc, With the 
constants undergomg change at each bounce. Others invoke the inflationary scen- 
ario, in which our universe is iust one of many bubbles, all with different laws of low. 
rncfev physics and diflerent coupling comaflnts. An interesting variant of this h 
turnal netotw I .mde 19**), in which the universe is continually self-reproducing. 
Ihe -UL. thai our universe u a 'branc in I m'ghrf-dimcmjonaj 'bulk' leads to 

another mutoveTsc scenario, with ci'Diskt-ns between brarics producing multiple big 
banp. A further jv»wtbrlrtv is associated with the 'many worlds' interpretation of 
quantum mechanics. *inee this seems to be the only sensible context an which to 
dbcu>- inrurn cosmology. A comprehensive review of these scenarios has been 
tided by legmark (199&). 

In assessing the mulriverse hypothesis, a key issue is whether some of the physkaf 

constants are contingent on accidental features of symmetry breaking and the initial 

conditions or our umverse, or wheiher some tadarnental theory will determine all 

of them ranqurh Only in the first case would there be room for the Anthropic 

Pnneirlc hence many physicists prefer the latter view. But how likely & this? The 

rreni tavounrr candidate for a fuodauienlai theory is the supcrstrmg proposal. 

Ihas posits that spatefirnc fc* cither lea-dimensional (supergravity) qrelevcn-dimen- 

M -theory), with foui-dimensional phy.sics emerging from the corn pact iftca- 

1 c extra dimensions. Some people have argued that M-theory may predict all 

he fundamental consults uniquely, the only input being the size of the eleventh- 

ever, other people claim that M-rhcory could permit a huge number 

urn ,u:cx; the constants may be uniquely determined within each one. but 

Id ty different across the states ihcnwho. This corresponds to what has been 

termed me string landscape' scenario (Sualdnd 2005). The crucial issue is whether 

■lumber of vacuum states is lufficiently Urge and their spacing sufficiently small 

to allow room for anthropic constraints, 

A very afferent multrvprsc proposal comes from Lee Smolin (1997). who argue* 
thas the physical conaanto have evened to their present values through a process akin 
to muutwn and natural selection. The underlying physical assumption is that 
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whenever IMttH gets Sufficiently Compressed Co undergo gmvitationaJ collapse into a 
black hole, it p*ct birth to another expanding unimse, in whkh mc Wamentol 
OHUtarlti arc slightly mutated. Since nur own universe began in a state of great 
density (i.c. with .1 higbang), it may itself fame been generated in this way fi.e. via 
gravitational collapse in some parent universe). CosmologicaJ models with eontiuiH 
permitting ihe formation of Mark holes will therefore produce pmgenv (which may 
each produce further black holes since the constants arc nearly Ihe same), whereas 
ihosc with the wrong constants will be infertile, TTirough successive generation* of 
universes, the physical constants will ihen naturally evolve to have the values foi 
which bUck hole (and hence baby universe) production t$ maximized. Smolm 
proposal involves very speculative physics, since we have no undcfstandiag of bow 
the baby universes are born, but it has the virtue of being testable, since one can 
calculate how many black holes would form if the parameters were different. 

The rmritrrcrse proposal certainly poses a serious challenge to ihe theological view 
and it is not surprising that atheists find it a more pkuiible aplanaiion of the 
anthropic fine-tunings. However, the dichotomy between God and muhiversc may 
be too simplistic. While the fine-tunings certainty do not provide unequivocal 
evidence for God. nor would the existence of a multiversc preclude Cod since 
there is no reason why a Creator should not act through the multiversc, The 
theological case has been defended by Holder (2004). 



The Origin of the Universe and the Nature of Time 

Classical physics breaks down at the big hang itself because the density of the unherse 
becomes infinite. Mso v the notion of spaoetime as a smooth continuum foils because of 
quantum gravity effects; there must be a 'singularity" where general relativity breaks down. 
Some eosmologjsts try to avoid this problem by having the universe bounce at some finite 

drmiry {e.g, due in a erKmnlngii-a! constant). In uSi* ca*c. the present cxparuaon would 
have been preceded by a collapsing phase, and the unherse may even have exist ed eternally. 
However, if there was a big bang singularity, it means that time itself must haw been 
created there. Quantum cosTnolug)- purports to describe this process, and even 
the universe can be created as a quantum fluctuation out of nothing (isham 19&&). 

In standard quantum theory, prntwbilities ak associated with physical states. In 
quantum cosmology, these stales arc uHree-dimensional spatial hypersnrfeces. with time 
being defined internally in terms of their curvature. To determine the evolution of the 
unherse, one then uses a 'sum-owr-flLtiories* calculation whkh allows for all possible 
paths from some initial spatial hyperJke co another final one. Tlw crucial dcv<dopment in 
this approach was the 'no boundary^ proposal of rlartk and Hawking (1083). This 
removes the initial surface by making lime imaginaxy there, thus adroitly sidestepping 
trie usual philosophical problems -associated vriih a moment of creation, l>rees(i«o»has 
e.vp5ored the theological implications of this picture in some detail, but it is uncEcar to 
what extent quantum cosmology really docs impinge on theology at this particular 
interface. There is still a basic divtinction between the question of hmv the universe 






Concluding Remarks 

CoanokHW 4<Wre*** Jurxkmental oucstions about the origm of matter, mind. and 
I ire dtairlV idrvaa to rri.pon. so theolo^a** wed to be aware of the 
utfw ft provide, In a ^ cc*mc%y should provide SOW of the raw materia] 
from which leGgwu* belief is fashioned- Of course, the remit of religion goes well 
berond the matcrijitfrie issues which are the focus of cosmology. Nevertheless, 
inasmuch as reiigwos and to&mologicaJ truths overlap, they muit t* compatible 
Thi* ha» been aresscd by George £BU (19*0. who distinguishes between Ccamologj 
i Kith a big C>— vtk* ute into account 'the magnificent gesture* of humanity'— 
and cosmology (with I small c). whidrjust focuses on physical aspects of the universe. 
In ho view, morality b embedded in the cosine* in some fundamental way 1 d. Leslie 
1989). and although science cannot deal with such issues, individuals count 

Tne rcuiurctnent that cosmology And rdipon should be compatible Jus two 
anportanl impfcciuons. first, it mikes a 'Cod of the paps' view very unattractive 
from a thco^K-al fvnpecrivc. since it implies that reiigjon is always on the retreat as 
cosmology advances. Second, since science progresses by a series of paradigm shifis, 
each providing a better approximation to reality than the previous one. but none 
representing uhimate truth (Kiihn 1970}. one should be wary of religious claims to 
posses* absolute <God-§jvenl truths* Indeed, one might expect religion — like sci- 
ence — to undergo paradigm shifts, so that even some questions addressed in the paw 
ic-p the location ot heaven and hcJIj become meaningless, ror example, such a shiti 
would petiumably be triggered by contact with extraterrestrials- 

Ocafh none of the pro-divine or anti-divine arguments presented in this essay are 
derisive, and ux -evident* provided by the study of the physic*] world w£l probably always 
be oqui»xaL Btn those cosmoiogUu who are mystically inclined have not usually based 
their faith oa sdeminc revelations (Wilbur 2001). More relevant perhaps are studies of 
axueaousness and the world of mind. Such mvesligatjons certainly go beyond: damm! 
prniics, since there b a bosk incompatibility between the localized features of mechanism 
and the unity of comckru*. experience. On the other hand, the classical picture has now 
been rcpiaad bra more boustkoaiannimone, and there arc some indications thai Irffl 
c&t indudcajnscaou&ness. In any case, many peopkajxsceptkaJofanernptstofomiuJaif 
a Theory of Everything which neglects such a conspkniousaspecc of the world. Jt Is even 
conceivable that some future paradigm of physic* will incorporate mind explicitly in some 
way. If so. iha wiD surely transform the naiuroof iht-%cirTKe-tel^ionconrKt:t^nmvrar-> 
to cone 
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Introduction 



What me matrft deepest sea*? Why is there something rather than nothrn E ' The 
l?^ T ^^ aaT in modem <ultures !ook to (***** for a «w«5 to ihe* 

4 ,tTf "T U " r iUrr ° ,,ndS thC ° ,deS ' rf te mod «" nat ura j science^ 
2 4 M P^ rfMfa P«I Perspective, physics has come to command such 

fcmflar with ^ priiaiw f ^"1 1" n0 ' unwmmt >" *™ng time 

■ way (ha, go« beyond lb rcductTon?, , "' '° aWOUnI f °' ,his f «% j « 



■ 

ofi 



FumfamaitBl physics has come to be tato-fc, „_ . 

different ways, depending on what kind of*. 1 • Kh « M,,ld V in « lew three 
Mohpcaltr interesting for rrfi«- 0u , rtf J:„ J* ,4gra,u * i - *>*« becomes 
thing that « both .rue and Unob.ain.b!^^," " *** **" " «■ ««™ »** 
process of the world. It can also becornV, ' ? ?"" 0U ' ,hc *»*««« and 
rak« its remarkable predict^ power .^eTl T" r "" eres,in B when one 
ways in which human rationality can be efTrrr f!™e "*»•&■« a&out the 
knowledge about .he world And if for wh., "™»««* «" produce refiable 

* issue of reductions mm^SS^JTZ "^ ' "^ * ,h 
epistemoJogicaJ relevance of physics to relieious ~rL- . ** onl0,0 W^ and 
a!ly tasting „ a rich ^J^, , *'^* ^» V « ««■ * «**** 
their original context and al| 0wc d IO A ,.?* wFl,cfl ' whcn extracted from 

range of concepts available to rehmuj refWtl! , ° J . " 0Wn ' ** n extEnd thc 
hnman life. S ° US rcflec,,Qn for ^^"g about the meamrlg of 

Each of these different mtides nf ™j:_,„ 
«,«» sorts of raw n^l^S™?* **? « P-"* 
transcendence but clearly the first tjo mode n f L re ^ «*«"« *« 

Wishing con^ance Lw«„ «£^SSJ *! ^ 0PPOr,Un ^ fW 
quest for understanding. A PP , &pri JZ Z, " ^ w, "-"«« « their ahawd 

teaiityv but the greatest potential for kJZ^^'1^ mmmt * t 
approach chat embr.ces nii three modes of engagement W * ^^ 

Tlie baitc goal of modern fundamental Dlmi« h, L 
description of the conso tlWnls and pT^ f tjt Dh ^ S "^ S thc °* C,i ^ 
ratable r^rirnentsusmg^n^,^^ ° ' phyS,Cl3 World on ** t»» «f 
As the sliest of th e modem S„,7fi r H^ ^ nUSS ' "^ W and «in»e. 

generate empiric ,I5£2w n " l,,,!,,U " C- W rhat " be ^ to 

. icw «j me la** ( physics counu them as re ativdv accurst* Ambri r, c 
toa " '^olog.c.l ^pectivv labdfed "critical realism", has ...ne.ed «hc 



ff ** *"** r ™^™ »1C puint i^» .JiminiaJl niE irturnv « MAJ/ , * , 



interest of a number of neUgfall linkers because of the perception ihnl it provide 
room for religious reflection and theological [re description to exist aJongsKfc 
*»r«ific accounts. Beyond this mnJUting view, at the far end of the spectrum one 
find* the MtohBati al *§W that physical laws and flic Thrones of which they arc a p Jrr 
amount m nothing more than cakulationaJ devices, and should he understood to 
carry no oncological weight. ThU sfcw; which in fact is a Runty of views commonly 
associated with various Lihek suehns 'anti-rcali&nY. 'uislrumental^rn', and 'empiri- 
cism', has been adoplecf bj HMUC phifoMpberS of SCfeflCfl in order to avoid varioui 
rftcultKs that attend realist viev 

It is perhaps -worth noting even if the point has little hearing on philosophic] 
uutoi*. that the minimalist view is a relative rarity among working physicists^ who 
generaili take the theories they work with to be saving something true, however 
imperfectly, about the wurid. Clearly; one's view of the status of physical theories— 
however onetaflon this new 10 fit different theories— liesat the root of judgements 
about whether pbysks is interesting religiously. Rich and varkd conceptual possi. 
Mines can emerge from any of these WI0IU perspectives on the onlological Marus of 
physical laws, though tlie minimalist view would appear to work most stronfih 
acarnsi etiological and cpistemologictl connections. 

The historical roots of modem phpks lie in the musings of the ancient 
Gnxks, most notably those of Pvthagor*s and his followers. 7T.e writings of ihr 
Pythagorean tradition. M well as those of Amtotlc and other Greek philosophers. 
t reintroduced to lat c medieval Europe by Mamie scholars such as Ibji Sina 
( AncenndJ. whogavethe West not juit renewed access 10 its own Greek heritage hit 
also theituiphcs of a genuine!)- Islamic scientific and mathematical tradition L W 
XX* I -n« wntxnp and traditions profoundly shaped the subsequent developr.cn, 
of European thought, prerip.tatkg many of the intellectual shifts that accompanied 

^tSTT^' ? T™ ™»™™ ^ *« Enlightenment. Because 
^^toHaiiw^ toe relevance of modern phys.es to rdfc^ 

S^ ^T^f ** T mtC ° f ^^ *" B ■"*« "^rstandmg mlt 
aewrj emerging pwidig m f Newtonian physic? posed serious diallnJ^m 
vanous a*pecu of the nxet^ medieval theoio^l worS-vL * 
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.L HE J ISE OF Newtonian Physics 



Mechanistic Determinism 

Fjrly European scicniiit^jncludmg^fn^i.,,.. r 

nominally Chrfctia*, .hough mam B hcld ^f h r, tLU rt NeW '° n - """■ ta " 

tbdr respective church,,. Sorn Jhke ,he7 r L W " h "* oflkia < ^aarin*, of 
understood themselves lo be 'Ultnkm* r^H »k f s,ronomer r°>«nn« Kepler. 
work ^ , land of hvmn ,o the- ^ Zr^. Dgh " ?* Him ind ^ «** 

d^ctemmx sd«cc and the church „ two d^n^ L m rdigi ° n " 

^ churcl. au , horiti « J S^fTSctSSS "" r h d t Ce 
one goes »o heaven, noi how heaven goes' („~ .J, TM , , * " S h ° W 

sconce from religion inhiallv <^J^™^^ ^ ^ ** ********* 
ment of the m ediev a J vie* of «he world as I rich 1 ^"f l ° n f" ,e « w of *" c r ^«" 
«o divine i„ !tfMC(l0n with , VJCW 7l7J^T^r' m, ^ , ^' li,yopea 
mech.ni.m cfosed ,„ any wJ ]n ten^ ^ aUt0n0mOUi ^"'^ 

Although the Roman Catholic Omreh is still rr. mm ^ i 
lodged theological objections , M1 W ,h, J ^™My P<rce,ved lo have 

interpret the taufl fi ndin g S rflefclBe for ^ ^ - in|wacUo _ „:.. .J 

draw^ihe other „„o a w,der ,vorid. , Wr .d ,n which bod. can flourislf .RusseU « 

wiA T£™■ i ^"T il l h3, 9^^^ «««pj«d U,e Emb. ^ hununin 
witr. ,., f rorn lts pnnfcged posi , joil at fc KMre of ^ ^^^ fosmo ^ ^ 
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social and lntdlectu.1l impact o( this shin has heen tharoughly aaaryied in 
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process of dethronement was completed, in fact, only in the twentieth century, 
when modern scientific cosmology finally discarded ihc notion of ft universal 
itrc'.) There is no denying that many fell the decentring effect of Copernicanitm 
to pose a serious challenge *o theology. In retrospect, however, the deeper 
religions significance of the move from gcoccnirwm 10 heliocentrism was thai n 
marked the first step toward a scientifically comprehensive and detcrtriinistit account 

i physical processes. Cartoons stiU appear noting the nsk of gazing through 
j telescope to one'* sense of self-importance, but reconceptuiukirtg the fastness 
of the universe in terms of religious awe arid wonder has no! proved as difficult as 
bang the challenge of physical determinism. The lasting legacy of Copcrnicanism is 
hcM understood in terms of the role it played in giving birth to a dciermsnistk world- 
view within which the notion* of human and divine agency have become enduring 
puzzles. 

The determinism of early modem physics solidified around the grand synthesis 
eflccred bv Isaac Newton, which united celestial and terrestrial morion into a single 
conceptual scheme. The plausibility of the heavens as the abode of spiritual beings 
stcadilv diminished as the celestial realm came increasingly to be seen and under 
stood as another part of the physical world which was scientifically (i_e. mathemat- 
ically; anajysable in terms of the orderly and deterministic motion of its parts. In this 
key respect, Newton's unifying atcounl of physical motion, his 'mechanics', shaped 
the generally deterministic ch.ir.iacr of early modem science. The phrase 'Newtonian 
determinism* has since become synonymous with a lack of any genuine novelty or 
openness in natural processes. As the French mathematician Pierre-Simon de Laplace 
famously staled, 'Given for one instant an intelligence which could comprehend all 
the forces by which nature is animated and the respective situation of the beings who 
compose it . . . for |this intelligence) nothing would be uncertain and the future, as 
the past, would be present to ils eves' (de Lapljce 1917: 4), The real and lasting force of 

thiscoir: rncnt, af course, » not thai * »upcr intelligence in a deterministic world could 
know everything that would ever happen, but diat such an intelligence would have 
nothing to do— thus rendering superfluous the notion of a divine overseer of the 
world's processes, 

Newtonian physics also rdied crucially upon the strategy of rcductionism — i.e. 
explaining an object 's behaviour solely in terms of the behaviour of its parts — and 
thus elevated this strategy to the status of a central methodological principle of 
modern science. Embracing both the determinism and the reductionism of Newton- 
ian sdencc. early modern scientists quickly distanced themselves from modes of 
explanations that invoked purpose, or refos. Increasingly they sought explanations 
couched exclusively in terms of cfficicnl li.e. mechanical) causes, ft was physics' 
characlerization of the world within this, new framework of mechanistic reductionism 
that led to a significant theological crisis in Christian thought, for if the stale of I he 
natural world was completely determined by the relevant physical laws acting upun 
the prior configuration of its various parts in each preceding moment, could one still 
cortcerve of human beings as thinking and acting in the world wiih genuine freedom? 
And, equally important, could one still affirm Cod's ongoing activity in such a world' 
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Human and Divine Freedom 

Jn respond » Ulc »**»«*" delerminism and reduction^ of Newtonian prmk*, 
f&m philosophers and theologian* of the Enlightenment attempted to insulate 
hurrran freedom from natural scientific considerations. One of ihc first in do so mm 
French philosopher Rene Descartes, who divided reality into two realms: the 
material world of mechanical necessity (/* otfrasa) and ihc world of mental tree 
willing ires cogitate). The German philosopher Jmmanuel Kani subsequently ad- 
vanced a more nuanced form of dualism in which he distinguished between the 
ansal dcterraintstic framework we impose upon the world through our cognitive 
jpparatusm the very act of perceiving it (what he called the phmmntmA realm 1 and 
the world as il exists in and for itself (what he called the naumenat realm). pn»i„ 
human freedom as a part of the latter. Following Descanes and Kant, liberal 
Prutesunt theologians increasingly ignored the physical dimension of human exist- 
ence and retreated instead to the 'inner' world of the human spine. One of the first to 
move in this direction was the German theologian Fmedrich Sehleiermacher, who 
moved religion out of the realm of knowledge and rcsituated it within the reoJrn of 
feeling. By the end of ihc nineteenth century, another German Protestant. Albrecht 
Rjtschl, could write; 'theology has 10 do, not with natural object*, but with states and 
movements of mans spiritual life* (toos: 20). tn their interactions with early modem 
physics, these Chrisiian thinkers perceived the twin problematic of determinism and 
reductionism, and responded by trying to protect human freedom. However, their 
mans of achkving this goaE— namely, by isolating the theological account of human 
exiilence itid freedom from any relevant physical considerations — proved untenable 
in the long run What has become clear in recent decades is the importance of the 
issue of physical embodiment to a full understanding of the hum-in person as a 
religious and scientific being (Coakley 2000; Lawrence arid Shapin iO^S). 

(fewtonJao physics also posed q serious challenge to inherited notions of GouTs 
presence and activity in the world In response to this framework. Christian thinkers 
developed three strikingly different views of whether and how God acts at particular 
tunes and places in the world I henceforth 'special divine action' I. Some were willing to 
countenance the idea thai the universe lacks the causal powers necessary for bringing 
about everything that occurs wiihin it. Newton, for example, cook! sec no way of 
securing the stability of planetary orbits, and thus claimed that it must result from 
occasional divine adjustment. It seemed reasonable to him and others to locate God's 
activity in this unexplained, and presumably unexplainable, aspect of the universe. 
Laplace later demonstrated the self- stabi firing tendency of planetary systems* thereby 
esposing the chief limitation of what has come to be colled the "God of the gaps* 
approach: because il relies on ignorance, religion must retreat whenever science nfls any 
explanatory gap. Others advocated a stronger version of the general view that the 
universe lacks the causal powers necessary for bringing about everything thai occurs 
within it. Commonly called intervaitiimism, this view argues thai God. as transcendent 
C rejtor of the world and i ts lass s, si m ply breaks 1 he laws of nature whenever God wishes 
lo alter the course of the world by acting in a specific event. Ciod simply creates >pacc in 
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on otheiw* ft li a ii linfil 11 ■ GBUSil structure to nuke 'room' fof particular divine acu. 

*Ims view presumes, in opposition 10 Newton s early view, that nature* causal powers 

arc sufrkicnt in account for regular physical processes, but ihai God also docs thing* in 

the world whkh it couM not do on its own (e.g. miradw). Eighteenih-century deists 

rejected this approach on the grounds that the more honest and reasonable response to 

Nn.i i detenranism was to abandon the notion of special divine action altogether 

in favour of a God who bring* the world into existence and then refrains from any 

further interaction with it Onrun theologian Wblfhari fannenberg (1993) has also 

pressed the point dm Newton'* view/ of incrtial or fdfcuittimng motion helped 1 

discredit the idea of the world depending upon divine conservation for its continued 

erisience. Throughout the nineteenth wind twentieth centuries and into the present, 

liberal Proiesfcmts have continued to maintain the idea that God is present to creation, 

but only insofar as creation is itself God's one great Act. which amounts to relinquishing 

the notion of 'objectiveo 'special disine act*, including miracles. On the liberal account, 

one might rvrrrnv God as acting specially in seme particular physical event, but this 

would be merely t nunc? of one'* own subjective perception (for a notable coniem- 

poflO' proponent of this siew, see Wiles 1086). 

These three xnews of special divine action developed by Christian thinkers in 
response to the rise of Newtonian physics — interventionism, deism, and liberal- 
ism — differ sharply tram one another, yet they brook a common theological con- 
straint Each accepts the idea that a God who is understood to alter the course of 
events in the world must be treated on a par with any other object or causal process in 
the world Thus each accepts the claim that in a Newtonian world of strict deter- 
minism there is no 'room' in the physical world for God to act in individual events — 
a viewpoint I call "Lhoophyskai mcompau'hilism'. On the basis of this construal of the 
relationship between special divine action and natural processes, deists and liberals 
have judged that God does net act specially at particular moments in history (even 

though liherols maintain the ongoing; presence of God in creation through the idea of 

God enacting history itself). Interventionists, on the other hand, have clung to the 
notion 0/ special divine action by understanding God to override or 'break' the 
physical world's Laws in a special divine act. The Ear-reaching consequences of this 
common willingness to accept a "no-iiiHcrent-room-for-God* constraint coming 
from Newtonian physics cannot be overemphasized. Prior to the rise of Newtonian 
phvsaesv Christian thinker* simply did not perceive the logical difficulty of asserting 
simultaneously that God acts at specific times arid places and that the world retains 
it* own causal efficacy and integrity. However, the supposed compatibility of these 
two idea* dissolved in the (ace of Newtonian determinism, which left in its waJkc 
human and divine agency as newly felt problems. 

lumping ahead for a moment CO the twentieth century, it is important to note that 
recent developments in physics have allowed for ne*v t but stuJ theologically incompatibi- 
list approaches to the problem of special divine action, now commonly referred to as 
'non -interventionist strategics, Those who adopt these strategies accept, on the one 
hand, the liberal theological view that God must be understood to act with and not 
against the grain of natural processes— after all. it is argued. God is the one who has 
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twtthed these processes in the first place. They agree, on the other hand, with the 
intemntionitf view that God can and ought to he thought of as acting, objectively ai 
particular times and places m the world. Non-interventionism Attempts to straddk the 
traditional divide between these two views by locating within nature room for *pecial 
dninenction-which. recall. isa net ^ryenndiuon forobiectivvryspeci.ildivrneaction 
Wthin the perspective of theophysical irKompatibilurrn--varinu5ry within its infinite 
pcrtriuvrry ^ initial conditions (a in chaos theory, see PbJklnghome 1991 >, the under- 
determined character of natural processes (a la quantum theory: see Russell rl ai. am] 
and higher lewis of novelty and freedom (a la complexity and emergence theory; »* 
Feaeoekc 1993; Chytoai 2004), to name the thrcemost wideVdiscussedstratcgies. In these 
different types ofph>^ica] prcKesseiK so the non interventionist argument goes, God can 
be understood to act objectively in the world without needing to vfabfc its Saws. 

In tight of this recent development, what is presently needed is a more thorough 
analysis of the strengths and weaknesses of the widely shared assumption of thco- 
physsea! mcornpatihilisrm i.e. that objectively special divine action is incompatible 
with physical determinism. The implications of this theological assumption have not 
yet been adequately scrutinized in the Contemporary religion-and -science literature. 
This need stems in the lirst instance not from the possibility that the world might 
turn out, after all, to be a truly closed causal mechanism, but from the observation 
thai accepting natural science as a constraint on theological accounts of God's 
activity in the world presupposes a competitive, or % Jrero-sum , t view of the relation- 
ship between divine and treat urety activity. The assumption of theophysical incom- 
patabillsm appears to lead to a kind of 'domestication of transcendence" to borrow a 
phrase from American Reformed theologian William Placher I1996). Might tl be 
possible to recover a view of divine activity as the source and guarantor of the 
integrity of natural processes and crcaturcly freedom— as one rinds it. up in pre- 
modern thinkers such as Aquinas, Luther, and Calvin— without giving up the task of 
serious religious engagement with the natural sciences? 

The rise of non-interventionist accounts of special divine action reveals the sig- 
nificant and lasting impact of Newtonian determinism on Christian thought, whkh 
continues into the present era despite the fact that numerous developments over the 
past century have seriously called into question the deterministic and reductionsstic 
assumptions of the classical Newtonian world-view. These new developments have 
themselves led to a wide variety of new perspectives on the religious significance of 
physics, to which I now turn. 



The Twentieth-Century Revolution 



As the nineteenth century drew to a close, many theoretical physicist* tudged that 
their labours were nearly concluded. Newtonian mechanics had provided a compre- 
hensive framework for understanding the motion ai physical masses under the 
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influent? of mechanical forces: dectro magnetic theory had provided a tails for 
understanding the interaction of and relation between electric and magnetic phe- 
nomena! and theniwdynamic? had provided a mechanical account of the phenom- 
ena of ternocrature and beat. The Victorian piffrfc&t Lord Kdvin (William 
Thompson), who was inMnuncnul in the development of thermodynamic*, saw 
nothing but a fen' inconsequential clouds obscuring the 'beauty and clearness' of 
physics' horiran. In truth. though, behind these clouds lay deep conceptual and 
theoretic,*] ptuzJe* regarding the nature of light and the bchavfoui of atoms, i on- 
trary to Kelvins cqwctations. attempts CO *oIvt these puuJes ushered in the greatest 
revoluriiin in the Western conception of the physical world since the lime of Galileo 
.ind Newton. This exciting era damned in the form of rwt> new theoretical frame 
works, both or which were quickly understood to be deeply at odds with various 
aspects of die Newtonian worid-vicw; the so-called nr/i7rrvi>y theory developed single 
handedry by tht physicist Albert Einstein during the first two decades of the 

twentieth century and the •©-called gfttftfflfltl theory of atomic behaviour developed 
by a boil of scientists in the 1930s. The new views of space, time, and causation 
represented by these frameworks- hare since led to & remarkable amount of rethinking 
of the nature of transcendence, the work!, and humanity from a variety of religious 
perspectives and tradition s ' 



Special and General Theories of Relativity 

Whereas Newton had conceived of space as God's means of experiencing the world 
and of time as- having infinite extension as well as a uniformly moving present, 
Einstein in his 1905 *PWki/ theory of relativity (SRI construed space and time 05 a 
single reality, spaarimt. and postulated that the speed of light, not space or time, is 
the true 'absolute' of the universe (foi EiiiMcin's own views on religion, sec Jammer 
1999). Shorn of their own absoluteness, measurements of the extension and duration 
of any given object or event will vary according to SR. when measured by different 
observers in relative motion. SR thus appears to point to the demise of a universal 
'now. and has brought about a reassessment of traditional views of the relationship 
between divine eternity and Cfcaturely temporality (Russell et at 19^8; Peters 19S9; 
Matt io96; Craig 3001). Additionally. we characterisation of lime as a fourth dimen- 
sion has led some to interpret SR as hostile to the very klca of temporal flow. 
According to proponents of the block universe interpretation, thespacaime manifold 
exists tiroele&s!) as a rour-dimensiona] whole. This interpretation of SR calls into 
question the reality of human freedom and our phenomcnologieal sense of temporal 
becoming; though it is difficult to know how to take this question seriously in the 
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man experience (Fiigg 1995; 



faceof the seemingly essentially temporal character of hu 

*» "• ^^u? 1 " l * "* an iWtacc *■«* ** Vwmer^STf 
human experience vhauld function as a guide to the interpretation of physical 
theories 5 

After the publication of SR, Einstein turned to the probk-m of developing a theory 
r>l gravity bwed on his rclativistic account of Spacetime In his 1915 &tnrral rflwry of 
tttotnity CGR> he treated gravity geometrically as the curvature of spaccttec rather 
than classically (i.e. in Newtonian terms) as a force acting on masses. According to 
one common formulation, in GR matter tell* spacctime how to curve, and curved 
spacerime tells matter how to move (Taylor and Wheekr 199a: 235). Within this 
broad conceptual framework physicists have devebped various theories of the origin, 
mucture.and development of the universe under the umbrella of ■modern scientific 
cosmology'. Extrapolating backwards from the present expansion of the universe, 
they -soon arrived at the notion of a primordial explosion, or 'big bang; which led 
pope Pius XII in 1951 to suggest that physics hid finally confirmed the Christian 
doctrine of aedtion (wi). Much subsequent debate has ensued as to whether the 
inference to a divine creative act is quite as straightforward as the Pope claimed and 
whether the concept of motion actually entails an absolute beginning to creation or 
only the more general notion of creation's ontologicaJ dependence (seee-g, Jaki 1989; 
Peters 19s* Drees 1990; Van Till a aL i 99 o; Russell el aL 1*9$; Sobosan 1999). Recent 
scientific (though highly speculative) proposals such as eternal inflation and 'quan- 
tum cosmology' make it possible to perceive the beginning of this universe as one 
event in a longer {even infinite) series of similar events. Consequently, the big bang 
now looks less and less like an absolute beginning. Is the lesson here that religion 
should interact with modern physics only at points of long-standing consensus 
among physicists, since physics changes quickly around the edges? While it must 
be said that the Popes pronouncement was hasty, it is also possible to see in this 
example funis Of a kind of religious engagement with physics, and with science 
generaHy, that is more fluid and open to change, not fust on the scientific side but 
an the religious side as well. Christian theologians, at least, have hved too long under 
the aiusion that their pronouncements must transcend time and space (not ro 
mention culture and gender) to be authentic and valuable. 

Contemporary scientific cosmology has also reinvigorated the design argument for 
Gods existence. Earlier forms of this argument focused on the intricate order of 
natural processes manifested in the complex structure of living organisms but 
BatWs powerful case against biological design — that it was merely apparent'— 
successfully shifted the debate to the realm of physics in terms of the so<alUd 
Anthropic Principle (though the debate has shifted back toward the realm of biology 
recently with the emergence of the Intelligent Design Movement). The Anthropic 
Principle is based upon the observation that the structure and processes of the 
universe appear finely tuned for the requirements of our own existence; changc 
'-nyoneol the basic parameters governing the physical interactions of the universe 
ever so slightly, and something about its structure or contents suddenlv becomes 
inhospitable to life as we know it. In its strongest form, this principle has been used 
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to support an inference to a divine luncr*. In it* weaker form. however, our existence 
can be seen merely as the result of a kind of cosmic Darwinian (a loose analogy ai 
besti in which there needn't he any surprise ar rinding ourselves in n pinitnlar 
domain of the universe— on using more recent terminology, in a branch of j 
*mtillivtra' (R«s zaoj)— whose structures *nd processes are hospitable to life like 
ours I for a review of the debate, see Bimtw and TipJcr 1985: UAic W$9\ MUfphy and 
Ellis 199ft)- This weaker version avoids the theistic conclusion, but much disagree- 
ment remain* as to whether or not it amounts to ,\ socnlffic- explanation. The debate 
over the significance of fine-tuning provides an interesting example of how what is 
judged to count as 'scientific' shifts with theoretical and technological advances. 
Whereas the jn icnt M» initially taken to tie quite compelling to a good 

number of rchgioiisty minded physicists (or. alternatively, a serious problem for 
physics to solve is a way or .1 voiding religious implications), this number has fallen as 
the idea of a multiverse has moved slowly away from the realm of science fiction and 
closer to the mainstream of cosrnologtcal theory, 

The design argument runs into further dualities with the far future of the 
universe, which appears doomed either to endless expansion and cooling, the so- 
called froze scenario, or to eventual recoUapse and implosion, the so-called fry 
scenario. Neither offers much comfort for those wanting to maintain a more robust 
and tradiuonal notion of future fulfilment iPolkmghorne and Welkcx 2000; Ellis 
iooi |. And while it is at least conceivable that life, suitably transformed, could extend 
itself fax into the future, this kind of pseudo- immortalization similarly offers little 
hope for a more traditional eschatological vision (Dyson 198&; Tipler 1094), Much 
more likely, humanity and all life on earth will be extinguished in 2 solar super- 
nova — if, that is, we manage to survive the end of fossil fuels — long before the 'end' 
of our universe arrives. The religious implications of this piece of the modern 
cosmolpgkaJ story have only Ivrgun to be addressed. 



Quantum Theory 

As Einstein was rewriting Ncwtons account of space and time and reshaping our 
understanding of the universe at the largest scales, another similarly (arguably, even 
mope) radical revolution was taking place at the way smallest scales. In 1900 the 
German physicist Max Planck turned his attention to one of the mo« puzzling of the 
few remaining "clouds' on the horizon, a problem having to do with the emission and 
absorption <tf dcoronugnetic radiation by atoms. He solved this problem by intro- 
ducing the curious notion that energy can come only in discrete units, subsequently 
dubbed quanta, rather than in continuously varying amounts, as classical physicists 
had supposed. This and other breakthroughs led other European physicists such as 
Bohr. Werner Hciscnbcrg. Erwin Schrodinger. and Paul Dime to develop 
quantum theory, which has since achieved spectacular successes in its ability to 
describe the behaviour of atoms and their components. These successes, however. 
have come with a pnee: many of physicists' classical and common-sense intuitions 
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regarding bide concepts such as causality, determinism, separability, and the wave- 
ptrtick distinction have been called into question done the way. At the quantum 
fefri object* appear 10 change their state over time without any sufficient mechanical 
cause, evolving in a purely random manner (' mdcterininism' I; they appear to remain 
connected to one another even when separated across large distances (entangle 
jnent'); Jn d they appear to behave like waves in some letting! and particles in others 

.mplcmentanty')— to name only a few of the more bizarre consequences of this 
ocw theoretical framework. 

Quantum theory has attracted the attention of rcngmus thinkers from a wide 
variety of traditions (Capra 1075; At-Tarjumana 1980; O'Murchu 1907; Thuan 2001). 
Some have explored ways of extending Bohr's notion of 'complementarity— the idea 
dial mutually incompatible descriptions like ■wave' and 'particle are necessary for a 
complete description of a single quantum phenomenon— to issues such as the 
relationship between religion and science and the character of religious language 
(sec e.g. Barbour 1974; Losee 19OZ). Others, whom i mentioned above when discuss- 
ing recent developments in the concept of special divine action, haw appealed to 
quantum tndctcrmimsm (Russell etal zooi). Still others have interpreted quantum 
entanglement to be a him that the universe is a place of subtle interconnection in the 
midst of bewildering diversity (O'Murchu 1997; Jungerman 2000; Sharpc 2000). 
Whether these connections wall take hold and be seen as a valuable addition to 
contemporary religious reflection has a great deal to do with the degree to which 
quantum concepts ever migrate, or rail to do so, into contemporary cultures. Despite 
the tact that numerous contemporary technologies operate on principles that make 
sense only within the framework of quantum theory*, the atomic and subatomic 
scales al which these principles apply effectively hides them from general cultural 
awareness 



Chaos Theory 

The remarkable subtlety of physical processes is additionally highlighted by chaos 
theory, a third significant theoretical development within twentieth-century 
physics. Strictly speaking, chaos theory resides within the deterministic framework 
of Newtonian physics. Even so, it suggests that certain processes thought to be 
describable in principle by deterministic laws\ such as weather patterns, can 
develop in unpredictable and seemingly random ways. But because chaos theory is 
deterministic, it does not offer any straightforward opportunities for a non- 
interventionist (and theophysically incompattbilisU account of divine action. Some 
have argued that despite its presently deterministic form the theory points to a 
genuine openness in natures processes; this openness, they argue, will eventually 
be reflecTed in some future version of the theory (Polkinghome 1991; and see the 
subsequent debate in Russell er al. 1995). If such a shift were to occur, chaos theory 
would provide yet another powerful c * ample of physics moving beyond its Newtonian 
origins. 
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String Theory 

One final piece of conicmporaryph^ics, string theory', deserves mcnnon. though it 
hes on the spccidaiivx edge of the discipline — so near the edge, in nets that physicists 
fight amongst themselves as to whether it ought to be counted as legitimate physics. 
%'arious diflkulrirs with the fclativistic and quantum frameworks — especially ihc 
challenge of combining the two — have led to the search lor a single overarching 
framework that could incorporate both. String theory, the most widely publicized 
candidate among a number of competing approach**, rreaTs the fundamental units 
■if the physical world not as mathematical points but as vibrating 'loops* or 'strings.'. 
These strings vibrate, not only in the familiar \ + i dimensions of space smd time, but 
in additional dimensions as well. These extra dimensions. Father than being 
extended, arc rolled up' .11 the >ulutomic scale such that we do not experience 
them.* At present neither string theory nor its competitors can be tested empirically, 
lis speculative nature render* it of lit tic etiological interest from a religious perspec- 
tive at this point, but it offefl a rich array of complex concepts that might prove to be 
interesting religiously, such as the notion that reality has dimensions beyond those 
present to our immediate experience. 



Conclusion 



Phvsicists arc currently struggling to unite the various theoretical developments 
surveyed here under one conceptual framework. At present, relativity theory, quan- 
tum theory, and chaos theory each provide quite distinct lenses onto the world's 
physical structures and processes. Although both relativity theory and chaos theory 
transform various aspects of Newton's account of space, time, and causation, they 
also essentially sustain the determinism of the classical framework. Quantum theory, 
on the other hand, at least according to the most widely held interpretation. 
dramatically overturns this tradition. Whether string theory or some other new 
framework will be rich enough to unite these multiple perspectives on the nature 
of the physical processes is anyone's guess. Physics is at present a scientific discipline 
leeplyat odds with itself, presenting us with remarkable but fractured insights mto 
the physical world that forms the substrate of human existence. The struggle to 
resolve these tensions will no doubt lead to further opponumrie* for conversation 
with religious perspectives. The human quest for meaning and transcendence cannot 
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MOLECULAR 

BIOLOGY AND 

RELIGION 



MARTINEZ HEWLETT 



Introduction 



M first blush, these seem to be completely disparate ways of thinking: the study 
of the molecular structure and function of the genetic information in the cell, 
on the one hand, and a systematized set of beliefs about God, the transcendent, 
and our relationship to the supernatural, on the other hand. However, tike all 
human activities, both of these haw areas of congruence and, as would be 
expected, areas of controversy. In this chapter, J will introduce you to the back- 
ground* assumption*, and kinds of descriptive models used In molecular biology. My 
intention is to provide a way to navigate through the jargon-spiked waters of this 
field so that you can see how and where these place* of overlap between this field and 
religion exist, as well as where the controversies lie. In doing this, I will not 50 much 
focus on defining religion or theology,, but will assume that the reader has a 
reasonably sophisticated understanding of what these terms mean. In addition, 
since my own religious path is that of Roman Catholicism, some of my theological 
comments may be flavoured by that particular perspective. For this I ask tout 
indulgence. 
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A Brief History of Molecular Bio 



LOGY 



When Ourlcs Darwm proposed hi, model of descent with modification as 3 
narorahsne explanation for how the amazing variation in the living world arose he 
I d not haw * dear idea of how variation is actually inherited. Hie P revamn R notion 
fo the mid to late nineteenth century was that inheritance involved some kind of 
Meadii* °f characteristics from two parents into offspring. It was the work of an 
Augustinian monk. Imng in Brim. Austria. tha! wa* to change this notion and 
provide us wuh our current understanding of genetics. Gregor Mendel's work was 
however, ahead of his times, and while Ifcrwin's book wa> widely read immediately 
upon its publication. Mendel's papers were ignored for nearly fifty years 

Mcndd defined the particulate nature of inhcritance^rhat is, characteristics are 
ptSSCd trom parent to offspring in units that persist and are not diluted bv blending, 
m this way. traits that might appear in on? generation may later reappear, even 
ihough intervening generations did not display Jhcm. Mendel did not com the word 
gene' for these traits, but he derived the laws of genetics by which w C still understand 
the behaviour ol these units of inheritance. 

By the beginning of the twentieth century, Mendel's work had been rediscovered 
by DeVries and others, and the science of genetics was bora In the spirit of the 
reductionist methodology of modern science, it became the goal to determine iust 
what structure in the ee« might be identified with the gene. The choices were 
becoming clarified. Genes were physically associated with structures in the cell called 
chromosomes. Chromosomes consist of large molecuics—sc-called maeromol- 
ecoies— and these were the prime suspects for what might be the gene. Two of 
these were receiving particular attention: proteins, long linear chains of amino 
acids; and nucleic acids, linear molecule* consisting of sugar, phosphate*, and 
nitrogen-containing, ring-shaped structures called purines and pyrimidincs. 

Whatever the chemical nature of the gene might be, it seemed to physicists like 
Irwin Schweninger that genes must obey different physical principles. In a short book 
called What Is Life? (1944), Schrodingcr, one of the founders of quantum theory, 
proposed that genes must indeed be unique, since they seem to resist the normal 
physical prepresses that lead to dissipation. Genes survive apparently intact over 
generations. Schrodingcr suggested that the study of genes might lead to the disc**- 
ery of new laws of physics. 

TTiis challenge intrigued one young physicist in Germany. Max DetbrucL He 
determined to pursue this idea, and launched himself away from both physics and 
^decaying pre-Sccond World War German Reich to follow Schrodingcr scall in the 
United States. Being a physicist, he reasoned that what was needed was a simple 
system to study, one in which all of the variables could be controlled and which had 
only a few easily managed features. He settled on using the bacteriophage or, M il is 
familiarly known, the phage (the word rhymes with 'cage'), viruses that infect 
bacteria] cells, lie was the founding father of what has come to be called the Phage 



roup, working during tin auidcnucyeaTat rhc California Institute oi Technology in 
Pasadena. California, and migrating aoss-coumry for the summer to rhc Cold 
Spring Harbor laboratories on Long Island, New York (Cairni cT tiL |»a). 

The Phage Group, under the leadership of Dclbrtick. attracted a wide variety of 
trfrnfiBT, including Salvador Luna, a physician, and Leo Szilard, a physicist who had 
left the Manhattan Project in protest over the continued development of the bomb 
Etc the rail of Germany. The group had a large number of young soenrisLs— 
chemist*, geneticists, virologists, physicians., and others who were attracted to this 
new way of searching for the {*cnc. These men and a few women were, an fact, the first 
molecular biologists. 

At the heart of The new discipline was the focus on the physical and chemical 
nature of the gene. It had become dear, through Che work of Oswald Avery and his 
COjfeejpta M Rockefeller University, thai DNA was the likely candidate nucramol- 
ccuic for the gene. Two member* of the Phage Group — Alfred Hershey and Martha 
Chase — finally demonstrated this in an elegant experiment, using a Waring blender 
and the nruscs that had became one of the central organisms of study for the new 
field 

Now that the object of their inquiry had been identified, these new biological 
pioneers set out in earnest. In relatively rapid order a ytnjctur.il model for DNA was 
proposed (Watson and Crick), a method worked our for how DNA could he 
reproduced and genes passed from generation to generation (Meselson, Stahl, 
Romberg, and others}, and, finally, the genetic code broken to reveal how the 
information that resides in DNA comes to be unfolded into the myriad of structures 
that nuke up a cell (Crick* Nirenbcrg, Khorana. and others). This was the golden age 
o( molecular biology, and hardly a week passed during the decade of the 1950s and 
1960s when a new window into the molecular world of the cell wasn't opened. 
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m Wimtdiing paradigm that subsumes the enrire field of hMogy to the present. The 
.called nco-Darw.nwn synthesis now model* «1 of life on the following principle.; 

t Gen,* arc ^formation in the form of the linear array of bases that make up the 
DNA molecules of chromosomes. 

The irate of an organism (the pheootyj*) are the direct expression of the 
information lound in the genes (the penotype). 

rations in traits are the result of subtle differences in this information (changes 
m n.iiogen-containmg basepairsof theDNA: namely, adenine, cytosine. thymine 
4 nd guanine}. 

4. Changes in genes arc mutational events that occur in a random' way. The word 
random' is used, but by- this we really mean 'unpredictable 

5. A population of entities will have variations in traits ihat are the result of these 
mutational events (a process called genetic drift 1. 

& The force of natural section operates on ihis pool of genetic variant*, allowing 
those with greater reproductive fitness to be represented in succeeding generauons. 

The new discipline of molecular biology quickly became the vanguard of neo- 
Darwinian thought. After all. this was where the details of how genetic variation takes 
ptefe and how the information in the DMA h ojrj match/ expressed a* traits would be 
learned. The golden age became nothing less than a quest to understand the entire 
living world in terms of the informational molecules themselves. As Francis Gticfc 
wrote m this oft-quoted passage: 'The ultimate aim of the modern movement in 

fogy is in feci to explain all biology in terms of physics and chemistry.. , Even- 
tually one may hope to have the whole of biology explained in terms of the level 
below it, and so on right down to the atomic level' (Crick 1966). 



The Neo-Darwinian Synthesis 



Neo-Darwinism and Religion 



When Darwin offered his evolutionary model to the world in lS59> objections did not 
only arise from the rdlgtous community. Members of the scientific community were 
also oot completely ready to accept this idea, given thai there was no mechanism for 
inheritance that fit descent with modtfication. In fact, some objectors pointed out 
that ifbicnding inheritance, the prevailing model were in fact true, there would lie 
no expectation that advantageous traits would survive over generations so that 
sdecrion could work. 

With the rediscovery of Mendel \ work ar the start of the twentieth century. Lhis 
problem was, solved. By teas. Julian Huxley, grandson of Darwin's defender Thomas 
Huxley, could tout what he called the modern synthesis 1 , in which the Darwinian 
nodd was merged with Mendclian genetics and ideas about populations to produce 



Itis certainly true that the initial reactions 10 Darwin's model of the origin of species 
had much co do with the philosophical implications, as opposed to the science itself. 
The strain of reductionist epiatemology and ontology that had overtaken the modern 
seicnti fie enterprise was essentially complete by the middle of the nineteenth century. 
It is not surprising, therefore, that twentieth-century scientists had inherited this 
same approach. While not every biologist could be called an agnostic or an atheist, u 
is true that some of the more important interpreters of the new biology, as it was 
corning to be called, subscribed to the materialist agenda, expressed in the quote 
bora Crick. Cham? ant! Necessity written by the French Nobel laureate Jacques 
Monod (1971), became an influential book, championing the idea that the universe 
ls, indeed, simply the product of a random (read 'unpredictable*) sec of events, ot 
which wc arc just a lucky outcome. 



This is not. in and of itself, a religion* CH even an anti-religious view, jlthruigh the 
secular hununian that pervades ibe hook amid certainly he called such. However, a 
belief in the ultimate power o: science in general, and molecular biology in particular, 
to explain everything about life is certainly an assumption in these works. Even f or 
scientists who MWrt » * *p& fficaljr agnostic or atheistic the idea of science having 
ultimate explanatory value was assumed, if not stated. 

The rrligjnu* nature of this scrcntism became focused in the proposal by Crick in 
1958 thai the How of in formation in the biological world constituted the 'central 
dogma* of molecular biology. It is dear that, in some sense. Crick was making a joke 
by usng mis frankly religious language. However, the fact that he and others saw it to 
a joke is telling. It speaks to an unconscious faith in science and a concomiunt 
disdain for rchj-inrt to -my case, ihe central dogma is picked up as the defining 
statement of the new discipline, such lhat every modern textbook of biology use* this 
phrase to describe biological information. 

Before he died. Crick attempted to downplay his use of the word 'dogma 1 , calling ji 
a "poor choke of words'. However,, historians of thediseipline were quick to adopt the 
religious implication. Horace Judscn wrote a masterful book, describing the birth of 
molecular biology, based on interviews with those who werearound at the beginning 
The title of this book is The Eighth Day of Creation ( Judson [99* ). 



The Dominance of the Molecular 

Paradigm 






Carl Vibes?, 3 molecular biologist, has contributed a great deal to our models of ihe 

natural world, including hi* insights into how relationships between organisms can 

be defined. Recently he published a review paper in which he looks at the history of 

molecular biology m relation to other life sciences. In this paper, entitled A New 

ft:ology for a New Century', he writes: The most pernicious aspect of the new 

molecular bioEogy was its reductionist perspective, which came to permeate biology, 

completely changing its concept of living systems and leading to a change in society's 

concept thereof (Woesc 2004: 174)- It was certainly true that, by the later pan of the 

twentieth century, it was impossible to think of any aspect of biology withoul 

invoking the rw-Darwinian paradigm. As the tools available 10 the molecular 

>«ologisl were perfected, the hold over the other sciences tightened. It became 

standard procedure to ask about the genes that were involved, whether one was 

irrvcstigaung some aspect of ceJJular metabolism or observing mating behaviour. All 

of biology, to paraphrase Crick, could be reduced to DNA. 

The other life wien« disciplines, such as development biology, organismic 
biology, and ecology, maintained their separate existence, but increasingly looked 
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t0 mo kcubr WlrtgY for the new rook „ Mded l0 m ^ ^ ^ ^ ^ fl 
of nndeic .icid sequence. This move w* promp.cd both by the power of technology 
re yield new nuxfeb. u wrfl « by lhe desfa „f Ending source* .o have the b,«i ,nd 
boi approach. As r r«ult. cherbhed idea, about whole ^tcrm and cmerRcnt 
properties v«« » odds w,ih .He new. atomistic <pi«cma]ogy. W «e «n«p,uki« 
rjfe eaaOta when he votes: The intuitive dispiriiy between atomic reality and (he 
-bjokipal reality' mhereni in dif«, experience beam* the dialectic ihzt undcriw 
lhe development of m century biology (Wocse 2004: 174), 



From Science to Engineering 



■M™ !■■•-" 



Any science makes progress by the development of better tools for observation 
Examples include the telescope for astronomy, the cyclotron for particle physics! 
and the microscope for cell biology and microbiology. This is no less true for 
molecular biology. It is especially significant for a discipline whose object of study 
cannot be directly appreciated with the human senses. The molecular bioLoost 
cannot 'see' DMA. ^ 

The golden age culminated with the building of models that described how the 
information in the gene becomes the functionality within the cell. All types of life. 
from viruses to humans, were assumed and shown to use these same basic methods 
of genetic expression. These models were built using data obtained with a variety of 
sophisticated instruments. Each advance in understanding led to a corresponding 
improvement of the methods. When molecular biologists came to appreciate the 
structure of UNA as defined by the Watson-Crick model, this suggested not only the 
mechanism by which the molecule could be duplicated in the cell, but also the ways 
in which to demonstrate this duplication. 

During the heyday of discover)' in the 1960s, new molecular features of the living 
wcrfd came to be appreciated in finer and finer detail. leading to ever more elaborate 
models. Towards the end of that decade, molecular biologists turned their attention 
towards the celLs of higher life forms, the so-called eukaryotk world, which include* 
the cells Chat make up humans. Earlier, it was assumed that the information gathered 
from the simple bacterial cdl Escherichia coii would be identical for all life forms. As 
Jacques Monod wrote, 'What's true for E. colt is true for the elephant' (Mo-nod 1972). 

Most interestingly, this turned out not to be the entire story. Ai the molecular 
complexity of euknryotic cells began to unfold, it became clear that the basic features 
of all life were lhe same: all cells use DMA as the genetic material; all ceus use RNA a. 
an intermediate informational molecule; jnd all celts translate the code into protein 
in essentially the same way. The 'central dogma 1 is, in effect, universal. However, Ihe 
details of the processes revealed a myriad of differences, many of which turned out to 
be Truly significant tor modelling how the genetics of these higher cells function 



By Ihe end of the 197c*, significant inroads were lacing made into the wnrking* 
of the eulcaryanc cetL Bui - tifici life forms had not been abandoned. Instead, 
molccuhr biologists runted to them M a MUTCC of the tools the^ would need ( n 
probe even deeper sntti the molecules of life into the very code ol life itself. These 
tooFs included a variety of enxymes, the biological catalysts that drive Use chemical 
reaction* of the cell. These enzymes could he isolated from simple life forms such aj 
bacteria or viruses and then turned into verv precise instruments that could ma- 
nqralate DMA. cutting it and re-splicing it in specific ways. These efforts Jed to the 
transition of the molecular biologist from a scientist who could only observe living 
systems to an engineer who could, in effect, after and design genes in the test tube. 
The era of the genetic engineer began in the midiojos, when a number of 
prominent scientists did .something remarkable. They proposed a voluntary mora- 
torium on certain kinds of engineering experiments, until a meeting could be held to 
dittura the implications. This unprecedented step was taken because the scientists 
realized what might be at stake. Jf gene* could be manipulated and moved from one 
organism to another in combinations that did not cost in the natural world, then the 
potential for designing and producing something dangerous was very real. 

A meeting was he3d at Asilomar Conference Center outside Monterey. California 
in Sebruary "975- The conference seas attended by molecular biologists, geneticists, 
legal opertv *nJ bibcthici<ta. The question before the assembly wts nor whethet 
such experiments should ever be done, but rather what limits to place on the 
technology, it is very important to note that, in spite of a few dissenting voices. 
most molecular biologists supported The application of this technology if i) could be 
uved safely and with appropriate guidelines fn place. As a result, the conference did 
not realty debate the philosophical or ethical issue* raised by the technology, but 
rather went about creating the regulatory agency that would oversee the proper use 
of the new methods. 

And so began the roost recent era uitfrclmturyof rnoEerul&r biology; the age of the 
genome and of recombinant DNA. 



The Short, Happy Life of Molecular 

Biology? 



Tiling* went swimmingly at fir*. Universities set up committees, as required bv the 

^ermng agency, that would review and pa* on research usmg the new technology. 

federal agency responsible for regulation was the Recombinant DNA Adviv- 

omm.ttce, or RAC. Each unit requesting federal funds had to establish a local 

sion of this grcMtp, costing of both researchers and community representatives. 

*rve<i for much of my career at the University of Arizona as a member of our 

Institutional Siosafcty Committee. 
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Wi ,hg .csmpkice. the technology ww Qp bitcd in the «TVKeoFmodellin« 

, hc timcubnaJ aspects of gene cjcpressron. However. .1 was clear from the outset that 
these methods ol genetic manipulation also lent themselves to industrial «*&* 
Ikm After ill. once you could isolate the gene that encodes human msulin or hLm 
growth hormone and move it uito a bacterial coU such that the protein cuuld be 
produced in commercially important quantities, it is easy to «e how these tools 
became much more than merely avenues of fruitful research. 

Biotechnology companies flourished, and their pubhc stock offerings were wildly 
iricipued and traded. By the end of the i 9 »os there was hardly an academic 
molecular biologist who did not have some tic to a biolcch company, whether .1 be 
11 a founder, a member of the board of directors, or a grant recipient. True, some of 
the most innovative work was done in these companies, and major improvements in 
the technology led 10 even more fanciful but achievable goals. Nonetheless, raolecu- 
lar biology seemed to be passing from a science that asked basic questions and built 

vibratory models to an applied discipline which provided the toots for this new 

; rdon the pun) growth industry. 
Molecular biology couJd have been heading for oblivion, remembered only for its 
storied past- What was needed was a new challenge 10 set it back on tuck, Thai 
challenge came along in the form of the Human Genome Project, The quest to 
sequence our own genetic material proved to be both the salvation of the field and 
the driving force behind a major paradigm shift through whkh we are currently living. 



The Human Genome Project: Headlong 
into the Wall of Anomaly 



When the US Department of Energy (DOE) approached leading molecubr biologists 
in 1984, at a meeting it co-sponsored in Alia, Utah, and asked. With the current 
technology and large sums of money, would it be possible 10 sequence all of human 
DNA?; the answer, after Jittk hesitation, was a resounding Of course* (Cook-Deegan 
1989)-' This was, for biology, the first attempt at what physicists call big science: This 



1 An interesting aside concerns the role of the DOE in the project- Why the tX>E? The 
history of this goes back to Ihc Manhattan Protect. Alter the bombs **ce dropped on 
Hiroshima and Nagasaki, President Truman signed a directive establishing the Atomic 
Bomb Casualty Commission {ABCCK whkh later became the Radiation Effects Research 
Foundation (RERF) (2005). The effort was placed within the purview of the Atomic Energ> 
Commission (AEC). which inherited the Manhattan Project frciutJes at Los Alamos. The 
purpose of the ABCC and the RERF was and remains ihe detection of ttUUfe&k effect* 01 
low-level radiation on human DNA. Initial observjtium of survivor* of the two blasts were 
not sensitive enough to reveal fine changes. A» a result, thv REKF m* a] way* looking lor tx ; 



would be* massive effort. At first, it wU suggested that the entire project be Imn^ 
at the Los Alamos National Laboratories, where tome of the pretiminnry work had 
■heady begun. In the end. however, a derision was made to distribute the work t -i 
number of centres around the country, and. 45 both rhe European and Japanese 
scicnurk kumnumiiY joined in, to centres around the world. 

Here. then, was .1 pmicct worthy of the discipline that had, as its principle tenet 
the central dogma. Sequencing ihe human genome would allow humane to under- 
stand ihcmsdvcs right down to the atomic level, as Grid; bad predicted. In fact, the 
most rvduaiunist interpretation would be that the gnomic sequence was oil that wm 
necessary H> completely define what it means to be human. The imago Dei was retired 
in favour of the imago DNA 

The project was bunched in 19$$, with the stated timeline of finishing the 
sequence in about twenty years. It became obvious early on that much of human 
DNA is not involved in defining the sequence of a protein. In fact, large regions of 
human DNA don't seem to contain any genes whatsoever. The term "junk DMA" wai 
coined to describe these parts of the genome, although the hubris of this appellation 
did not seem la strike many of those involved. After ail, dogma is dogma, and 
whatever lies outside belief is either heresy or funk 

In order ro speed up the process, it was decided that the only DNA that needed to 
be sequenced were those regions that encode a protein. These so-called expressed 
sequences then became the target of a massive push, resulting in the announcement 
in February of 2001 that a working draft of The sequence of the human genome had 
been completed- The millions of bases were deposited in large, public databases, 
maintained at the National institutes of Health and Los Alamos National Labora- 
tones. Now the next phase, wrne would say, is where the real work began. What dc> 
these sequences mean? 

The first inkling of a problem with this scenario was the realization that humans 
had many fewer genes than predicted. In fcet, father than die 100,000 Or so genes 
predicted, it rums out that we have somewhere between 20.000 and 25,000, not very 

much different £mm thernih.r1y.Jf this is the ca^se, then what rr^ik« us different from 
the fly? 

A cW ewrmnation of the da U revealed an even greater problem, Tne Song- 
cherished notion of the gene was now being challenged. Just what as a gene? What 
weracd to be obvious at the start was no longer clear. In April aooj, Michael Snyder 
and Mark Cerstcir. published a paper emitted Defining Genes in the Genomic Era'. 
f came 10 the remark concJusion that 'Ultimately, we believe that defining 
genes based soWy on the human genome sequence, while possible in principle, will 
not be r^acticil ,n the foreseeable (mine* (Snyder and Cerstein 2003: 26o>. 

fo^lJ? ^^^uence or Ibc genome its,!/? Tbe A£C morphed into the Nuclear 
Z£ %SL Z*C ** fM T UOml C"™**'' for Proton ag,i ns t Knv.ron. 
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What might thi, mran? If. in fact, human, h. w roughlv fhc Mn * number „r ™,~ 
„ tf* fhtit-fly. and if the tong-dmUMd paradigm of the unTl h™ £?l? 

eqilaimng everything in terms of chantey and physics' 
|, ^ in fact, a physfel chemist who sa id it b«. M.ehad Many, argued in lsM 

«p| MI » the abtoy of a G (guan.nc) 10 pd, wi.h a C (cytorfw.. for in„an«. i, dZ 
not cxpLun .he nature of bwtogral .nformation. of which a <iC ha* pair i* only one 
.Mil hi. D 1 «. rather, the ennrex, of that GC pair iha, leads to U« emergent property 
of .ofomuuon As a r«ult. he stated life canno, be reduced to the criml^ 7Z 
base pun In fact he contended tha, the information content of DNA must be 
inonsitm to the chemistry of ihe base pain. Otherwise a GC pair could not be found 
within different contorts meaning different things. In effect, a GC base pair in a does 
DNA would mean exactly the same thing as it does in & fn.it-%. Since this i, not 
the cue, the information is not reducible to chemistry. 

It is perhaps not surprising then, thai when molecular biology finally completed it, 
magnum opus, it ran headbn & into this Pofanyian issue. .Molecular biology. a mclh- 
odobgiajr reductionist science, washed with an epidemic problem. ReduetWm 
asa way of lo.ow.ng something was no longer fully tenable ui practice, though it had 
methodological advantages. The solution to this problem came from an unexpected 
direction, and resulted in what may be one of the major paradigm shift* in science 



Back to the Future: A Return to 
Holistic Science 



In his wonderful philosophical essay Carl Woese points out that the problems in 
hiology had always, until the advent of the molecular approach, been considered 
within the context of broader biological systems. Evolution, he argues, is a holistic 
problem, as is the issue of developmental biology. However, the dominance of 
molecular biology, beginning in the middle of the twentieth century, put all th«e 
other views either on the back burner or into the historical archives. 

When the dominant paradigm of a duciplme is challenged by either recurring 
JMnalies or unexphiiiable phenomena, that discipline IS ready for a shift. Thomas 
Kuhn used as his predominant exemplar of this effect the Copcmicaii revolution that 
supplanted the Ptolemaic mode]. In our recent history we have also seen the shift in 
physic* from the Newtonian to ihe quantum model, I would argue that we are in the 
midst of this same kind of shift in biology. 

Ihe massive database of the Human GenonK Project U accompanied by similar 
database* of sequences for other organisms, including the fruit-ftv. the mous*. th* 



round worm. Mid several other expcrin ienul orgsntstm. The- wnrMwuk- .f.iutu^ 
coBection recently celebrated the milestone of reaching too gigabascs. H.» w , 
manage all of this dau? Entrr two string disciplines: complexity theory and network 
analysis. 
In 19*7 Suuiiey VUlgranv a Yale sociologist, published the results of a remarkable 
a&j. lie asked a simple cjuestion: how many steps or Hub sic there between any twn 
people on the planet? In order to iffltWM Ah question, he picked, at random, names 
from ihc telephone directory in a Midwestern town. He sent each of them a letter, 
•skins that they mad a card to a specific person in New Haven. Connecticut. If they 
knew ihtv person, they were ro nidi! the card right away. If they did not. they were to 
send the card ro someone whom they believed might know the person. At each stage, 
a report would lie sent bad; to Milgroni. From this- experiment, he calculated that 
dicrc art, on average, about 5.6 steps between any two people on tiie Earth, from 
which we derive the "six degrees of Separatum dictum. 

It turns out that this is an example of a scale-free, or small-world. network. It abo 
turns out that such networks are descriptive of organization at all levels, from the 
social network* Bud) IS those th.it Milgram investigated, to the worldwide web, from 
food chains to the Hollywood acting community and Irani whole organisms to the 
network of reactions that take place inside the cell. 

A number of books have been published recently that describe the features of such. 

networks, including those by AJhert-LaszJo Barabasi (iooi) and Duncan Watts 

(sooj). For our piirposes. it is only important to realize that the properties of the 

network jrc not simply derived by summing up the individual parts. Rather, the 

properties are emergent— that is, the network has features that can be understood 

only in a holistic manner, and not simply as the supervenient properties of its 

constitutive pa/ts. It u the connections and interactions between the nodes, ihc 

points or centres riut make trp the network, that are important, not the nod« to 

and of themselves, in this emergence. 

When this model is applied to genomic databases, it turns out that it really isn't the 
genes alone, or even the proteins encoded by those genes (the proteome, as it is 
called), but rather the interaction patterns between tlie proteins and various other 
macromolecularvorriponenu in each ceil thai constitute the network. As a result ol 
this realization of increasing complexity and interactivity, we are now seeing Ihc 
beginnings of a holistic or network approach to living systems, where interaction 
maps, or intcractomes, are produced, describing the ways in which all of the known 
prolans in a ceil are linked in a network 

This change in molecular biology happened quite suddenly. One of the first major 
indicators that a substantive alteration of the bask assumptions had taken place was 
the publication of an issue of Same, the journal of the American Association for the 
Advancement of Science, devoted to networks and biology [Sckna, jona). The 
papers contained in tins issue examined the network approach to understand, iig 
ryervthins from intracellular metabolk reactions to neural systems to social insects. 
Ouring the succeeding years, rarely a month has gone by without the publication of 
.meracTion maps, for the fruit-fly (Giot rr «L 1003,. the roundworm (Li a stL looal. 
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OT yeast (Hood tx «». 2004). For now, mudi action is bei nis given to produc.™ 
nun maps- * 

And how do lh«e map* appear* 1 low , rt , h ey gcnera.ed? The accomplishment is ■ 
mW png of jmcroarray technology, brge.scale computation, and com p!eriiv rah*. 
| R erect, the epenmenter dwmtfoa all p™ iWc inr , rJc(io|B £ J ; 
oprraed from the fcimiK of a particular organism. TW. is done by a S k,n B in 
piiMria tests, which proteins do or do no. interact. In.cracf in this cUnSfc* 
,ta two prolans b,nd together wnh sufficient strength that their pairing can send off 
a signal Out is detected in a computer scan. lfcb so-called iw„.hvbrid vysttm can be 
used to analyse ihc relationships of all of .he predict prD ,dn products from > 
genetic sequence. 

Once the interactions have been determined, a computer >s ased to generate a 
network map that shows how every protein connect, to every other protein These 
map* take on the appearance of massive. three-dimensional networks, with some 
proteins having connections lo a myriad other proteins. Ihc presence of these hi R hly 
connected nodes is emblematic of a scale free, or small-world, network, where V 
properties of the network arc more ihan the sum f the parts of thai network. Such 
networks therefore have features that can best be described as emergent 

Most molecular biologists in .his area have been content with making such maps 

and publ.sh.ng them as such. However, in a recent paper Lm Hood, a pre-eminent 

molecular biologist, attempted to determine just how the emergen, property cfsuch 

maps would affect the behaviour of a cell{ Hood ctaL 2004). In these experiments .he 

effect of a mutation of one of these key nodal proteins was examined. When the 

mutant was produced and its interactomc determined, the ripple effect on the 

network was pronounced, and went far beyond what might have been predicted. 

Functions far removed from the mutated protein were affected. 1. was apparent that 

the mutation altered much more than the function of the altered protein. These kinds 

of experiments may represent the new direction that the discipline is taking: .he use of 

emergent network properties as a model for understanding Irving systems a. all levels. 

it is certainly true thai most molecular biologists are missftilly unaware of this 

ongoing change in paradigms. If 1 may speak for outers in my field, we are lovers of 

new tools. Having the ability to use sophisticated molecular methods coupled with 

powerful computational software to produce interaction maps certainly qualifies is 1 

new tool, one that comes with all sorts of bells and whistles. We biologists are busy 

learning how to use the too! and finding out what it can and cannot do. As a result. 

the notion of a paradigm shift does not even occur to us. Or perhaps i. may be too 

soon lo identify this as a true shift in Ihc underlying approach. In the early stages, of 

the quantum revolution, it was mil at all clear that the new quantum physics was 

more than just a clever trick lo get around insoluble problems. In fact. Eastern never 

accepted quantum mechanics, claiming that the model was unnecessary and that 

everything could be well modelled by proper use of statistical methods. This may be 

the case with network biology. However, it appears to me that when molecular 

biologists are talking about emergen, properties as real rather than epiphcnomci ■ 

we are hir.uliiH) in .1 wn, Aiff*r+n.t afM«t<MK 



New Directions, New Reflections: 
A Religious Reaction 



Ijn ftailxuir (1990) and John Haught 1 1995I have jrgued that the interaction between 
SCknct and theology Tall into one of four typologies: conflict, contrast, conversation, 
and confirmation. I he conflict model is. of course, the one popularised by the 
media. The contrast mode! was favoured by biologies like the late Stephen jay 
ili. who proposed the idea of non-overlapping rnagistcm (NOMA). 
Moat people iaralved in the theology-science discourse favour a conversational 
model, if hoi ooe that resote in mutual confijwalion of some Ednd I fcntidering thi 
previous orientation of rnokculaT biology, it is difficult to imagine a conversation 
when Iwrth participants arv facing in opposite directions. This does not take into 
account that many working scientists hat'e presupposed, as their professional position, 
at least, that science has everything to say, and that theology is, at best, a 'soft' discipline. 
It is toy contention thai science in general, ittd irtolecular biology in particular, ha* 
reached the time for it to take its proper place at the table of discourse. Science 
sometimes needs to sit and listen in humility. Indeed, it is the experience of paradigm 
shift thai can humble a discipline enough to quiet the intellectual self-talk and allow 
Other voice* to be heard 

One such woke is that of Beatrice Bruteau. In Gad's Ecstasy (1997). she writes of a 

Trinitarian reaction to science. Her purpose in this book is to show contemplative 

hrisrians wfiy the) shouW be excited about science. She says at the very beginning: 

*My hope is to show religious readers that scientific knowledge of the natural World 

which includes pcopte and people's cultures) is important, is part of our religious 

life, our practice, the way we live divine life' (Bruteau 19971 y). 

As her chief metaphor she uses the idea that the Trinity is* in fact, an interacting 
system, a symbiotic system, and a community. All of these features arc, of course, 
part of living organisms, fn the previous version of molecular biology, the reduc- 
tion*! dictum would consider these features to be epiphenomena of genome- 
encoded information that specified everything about that organism, whether it t* 
yeast, fruit-fly, or human. In the new approach to biology, however, the language of 
networks and systems is perfectly intelligible. This does not mean that a molecular 
biologist reading Brateaus book will come to an agreement with the Christian 
contemplative Me. However, it does mean that both molecular biologists and theo- 
logians in this case arc, for the first time, using very similar language. With her focus 
on tnnitarian theology. Bruteau writes, for instance 'From elementary particles in 
atom. Through atoms in molecules, molecules in cdls, cells in organisms, 
organisms in soaetiev to social actions and even ideas-all of them being organised 
systems— the iriniiarian image, as a Many-One. as a Community, has been 
present and growing' (Bruteau 1907; o). 

This book, published in 1997. presages the change in molecular biology that did 
not really become cedent until si* yea* later. One could ask. in agreement with 
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rcw vcraon of the ^ A* begin, wi.h ne,w, Jlk , of S^ nxdccL 
merges to humanktod imMlom with ,h c divine prince, h ™ y be p^ibk 

ftbnc rf undcrs.and.ng. <taU ,, be. for c Ump!e , , hat ,ho in.Lc.on of hurni 
Mrth -he D.vnuy and w,th e^h other « consi*™, wuh. bu, no, rafadW. to, fe 
interactomc of the human cell? ^ 



Concluding Remarks 



Molecular biology as a discipline has had a short and tumultous history, ft has risen 
to become the pre-eminent paradigm of the life sciences and. from that position, h» 
dominated the research agenda of the last half of the twentieth century ir, disciplines 
far removed from the pure study of genes. As ao example, molccuJar medicine is 
based firmly on this paradigm. Throughout mis rapid rise, the goal had always been 
the finer and finer description of genes, leading, as Crick and others argued, to an 
understanding of everything at the atomic leveL With the massive complexity issues 
that arise from the ultimate reductionist project, the Human Genome Project 
molecular tooiogy has been offered a chance for humility and introspection. The 
change from atomism to systems may ultimately be profound, and may result in 1 
way not only to move through the morass of sequence data, but also to overcome the 
philosophically impoverished position of oniologkal reductionbirL 
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CHAPTER 12 



EVOLUTIONARY 

THEORY AND 

RELIGIOUS BELIEF 



JEFFREY P. SCHLOSS 



If ttare is ever a ume in which we must make profession of two opposite 
truths, it is when wc afc reproached for omitting one. 

Pascal. ftrti>cci 



Introduction 



There is a grandeur in this view of life. Darwin famously mused at th< close of the 
Origin, 'with its several powers, having been originally breathed by the Creator into a 
frw forms or into one; and that . . . from so simple a beginning, endless forms most 
wonderful have been, and are being evolved' < Darwin 1965: 44^ Although it has been 
suggested that this benediction was a disingenuous sop to Victorian sensibilities, the 
undeniable tact remains, as biologists soundly affirm, thai there is a grandeur to the 
fecund creativity of life, and ||* emergent bans arc indeed most wonderful. For 
many, the wry 'breath of the Creator' is evident in the wondrouslv endowed cosmos 
Darwin helped elucidate, and faith in that Creator has been comspojub'ngi)' mag- 
nified Ivan Tdl 1996; Haughi jooo). 

Bui things are not that easy. Around the tinre Darwin wrote the above, he 
mentioned in a letter to Hoofer* What a book a devil's chaplain mtghi write on 
the clumsy, wasteful, blundering, low. and horribly and wort of nature?' (Darwin 



i. ami fnmcmcd more seriously to Asa Gray. '1 cannot persuade myself thnt a 
benenccni and omnipotent God would have designedly created' the contrivances of 
parasitoid* for consuming iherr hosts alive (Darwin 199,1-' i^4» tiled in Ruse icfli; 
130), This apparent double-rmndedncss is not sbdbw duplicity but profound am 
bivalence, reflecting interpretive ambiguity with the power to both rend internal 
coherence and polarize community Almost immediately, mere was a radical division 
not only between, but ako within. scientific and religious communities over the 
implications of Darwin > ideas. Contemporary historiographic critiques of science* 
religion warfare notwithstanding, there is no denying thai Darwinism has been seen 
by both advocates and critics as challenging important theological beliefs of the 
Abraharnic traditions. Writing fnr the Fncyrtopnrdia Britannia*,. Gavin dc fleer claims 
that 'Darwin did two things, he showed that evolution was a fact contradicting 
scriptural legends of creation and that its cause, natural selection, was automatic, 
with no room tot divine guidance or design. Furthermore, if there had been design 
it must have been very maleficent 10 cause all the suffering and pain thai befall 
ammaJs and men' i de Ueer 1974: 23). Actually, the above offers two, but suggests three 
impacts oi Darwin — contradicting Scripture, obviating divine design, and magnify- 
ing the problem of evil. In this chapter I want to explore these three issue*, at ihe 
heart of what for the past 150 years has been ft/erred to as the Evolution-Creation 
uggle (Ruse 2005). Debate (Numbers 1995)* Controversy (Larson 3003), or Battle 
iRacuch 1900). 

To begin with, such a depiction of dichotomous contest is a threefold misnomer 
Fiftf. the "debate is not just over scientific and religious understandings of origins, 
but over the very character of the natural world. And it entails deep ambiguities in 
the relationship between nature and religious belief that have Always existed, which 
are not so much caused ad further illuminated by evolutionary theory. Moreover, 
these interpretive ambiguities exist vers- much within evolutionary theory as well 
Seairnd — artd thi« uriJI be a major focus of this chapter there is not juvt oik: 
'controversy' or 'struggle', but many. And almost every issue involves not a two- 
sicW debate— evolution versus creation— but a continuum, often an entire Land- 
scape, of nuanced positions. Third. Che very nomenclature of evolution and creation 
rafts to represent not only the variable landscape of topics and posit ions, but also the 
complex explanatory hierarchy in scientific and religious understanding. Evolution- 
ary biology and theology entail, and therefore interact at T various tattb of interpret- 
ive scale. 

Eschewing dichotomous caricatures of the issues, there is nevertheless one feud 
about which it is appropriate to cry, 'A plague on both your houses!' The polar 
«ttcme*arc not -creationists' versus 'evolutionists, which are neither homogeneous 
m discrete, much less orthogonal taxa to begin with. Rather, within eadt variable 
Joma.n there are. on the one hand, those who arc persuaded that the two perspec 
trm are uuerly irreconcilable [Davvkim ano* Johnson 1993. *»o). and on the other 
d those who sangujnely believe that there is neither serious tension nor poten- 
t-ally fruitful interaction, became there is no substantial overlap ( Miller 1999; Could 
»uj. The pmniH Of this chapter is that there is profound intersection between 
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ttoolcv and Mhil.on.iry theory, entailing both unresolved ambiguity and under 
exploited opportunity. * M unaer 



Levels of Inquiry 



Evolutionary Scale 

There is an chemically ascending scale of theologically significant propositus in 
evolutionary theory- First is the set of obsemtional data, or the text' of nature In 
the fossil record, exploration of the tropic* and ether ways, me eighteenth and 
nineteenth cenrurtes dtscovered, in a sense, previously hidden manuscripts that 
forever changed our sense of the authorized version of natures text. Notwithstanding 
that hcts are seen through the interpretive lens of theory, several startling and 
theologically significant propositions have come to be accepted as fact The idea of 
deep time, or a 14-billion-year-oW cosmos, calls tnto question certain readings of 
Genesis and the very idea of a Designer instantaneously creating life through direct 
causes (Haught 2000). It also entail* a temporal humbling of humanity's place in 
creation, analogous to the Copemican spatial humbling. The primordial nature of 
death and suffering challenges dominant Augustmian. if not biblical, notions of an 
initially perfect creation. The observation of continuing creation raises questions of 
mmal perfection and i,mi . reft, and fcc musivc otadyamsacd possabk prop ssive 
lubireor such change harbour significant theological implications. Last, and most 
significant, is the notion of common descent While in Darwin s lime this propos- 
ition had the status of a theoretical inference from the data. « is now itself regarded as 
a historical 'tact". The implications of common descent for anthropology and ethics 
are profound and widely debated not only between, but abo within, scientific and 
theological communities (Rachels 1990). 

The next level involves exegesis' of what the text is telling us about origins. Of 
course the radical cxegetical claim of Darwinism is that there > m entirely adequate 
naturalistic explanation for the origin of organic adaptation and bioti< diversity; 
variation and selective replication are understood a s fully competent 10 do the work 
previously believed to require divine design. With the removal of this last impedi- 
ment, biology is "seieirtized*. and naturalistic mechanisms achieve the status of not 
m\y warranted inference but also requisite starting assumptions for explanations of 
life (Dewey iym>. Indeed, not only is natural selection universally accepted as a 
mechanism of evolutionary diversification. jI is also widely presumed to explain the 
historical alpha and omega' of evolution: life* origin and the recent emergence and 
nature of selfawarc. rational, moral creatures. This is the case even though we 
presently lack comprehensively accepted proposals and there is some criticism within 
Ihe scholarly community about whether these phenomena lie within the bounds of 
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Darwinian, (though not naturalistic) explanation (e.g. see Gcuald 1991 455 f or 
biogenesis; l>uprr. 20Q} for human nature). 

Third, it is not ium generic naturalism, hue the interpretive level involving the 
specific JaW of EMtunfim ui new-Darwinism, that may be most significant. The 
former makes a Designer-God UfHuvo-afj the latter seems U> make one nmen 
able — not jusr in the eyes of anti-evolutionists (lohnwn 1995) or evolutionary 
materialists (Da^taro 2003; Deimen 1995)* hi* even to the eyes of evolutionary 
theologians rHaufchl 2000. 2003*- Why so? The integration of selection theory with 
genetics by the Modern Synthesis is taken by ([ambiguously entitled) nco~ Darwinian 
ntrTpTctation* to entail thn ictfves First, the nature of variation and differ- 

ential replication it construed to entail random mutation and blind selection, or 
contingency. Therefore the process of evolution is not just undirected, but dts- 
telcologicaf. much like a drunk stumbling down the street (Gould 1906). Second, 
competitive struggle is 001 only the outcome, but ihe driving force Ivhind creation 
And even if co-operation and symbiosis play a larger role in evolution than some 
allow, their ultimate effect H to confer competitive reproductive advantage. Third, 
there is 1 particular kind of reduction-ism involved in nco- Darwinian naturalism. It is 
not fust the explanatory reduclioninn of viewing jicnn as the units of variation and 
selective transmission, but organic life itself Ls understood as serving the vAm of the 
gene, or being survival machines for genes' (Dennett 1990: 59; Dawkins 1995). "DKA 
neither knows norcarcs. DN T A iust is. And we dance to its music* (Dawkins 1995; 133J, 
Indeed, fox some, these three interpretive perspectives combine to yield an ultimate 
meta- interpretive deciphering of organismtc reality: 'What's in it for me is the 
ancient refrain of all life' I Barash 1977: i6?>. There is considerable scientific disagree- 
ment about the first three points and substantial debate over the last, as well as a wide 
range of possible theological responses. The theological implications of netv Darwin- 
ism and its internal contrmersies are therefore far more profound than just the issues 
of common descent or naturalistic origins. 

Fourth, there is an cpistemology that is noi strictly entailed by. but is made 
possible by. evolutionary biology. This is evolutionary srient&m — the view thai 
only saentinc understanding constitutes genuine knowledge, and given Darwin- 
ism, questions of ultimate purpose haw no answers that qualify as knowledge. 
Richard Dawkins points out that we may rightly ask the temperature or colour of 
many things, but you may not ask the temperature question or the colour 
question v f. »y, jealousy or prayer. Similarly, then, we may ask the purpose of a 
bicycle or another clearly designed artefact, but 'the Why question... when posed 
about a boulder, a misfortune, Mt Everest, or the universe, .can be simply 
inappropriate, however heartfelt' (199* 97>- John Haught refers to this refusal or 
ouabain to ask what it ail means as 'a kind of "cosmic literalism" stuck on ihe 
turfcee of nature', analogous to a biblical literatim that misses the depths of 
Scripture {2003; p. rhO. Quite ironically, and quite revealing)?,. Dawkins, very 
examples are dramatically illustrative of tins point, a* one wonders in what sense 
umply inappropriate' to speak of being green with Jealousy or lukewarm to 
prayer. Such metaphors of interionty make no scientific sense; hut that only 
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R tlccts the limits of science, and those who circumscribe the domain of apnropn 
ate questions to what ss answerable by science. 



Theological Scale 

Theological characterizations of the origin and nature of life scale in .n analogous 
fashion to the above evolutionary perspectives. Because I will explore i number of 
these issues more deeply in subsequent sections. I will provide only a brief ratline 
htTL .. Rrst-^nd most prominent in many American refigious responses to evolu- 

onary lheory--« the imerprciation of the biblical account!*-] of origins, Notwith- 
standing the profound differences between constituencies who read the mt quite 
literally and those who encounter it largely theologically. cv en a modest reading of 
historical (eg. a fell) or anthropological (e.g, i mi g Dn) content in Genesis will not 
avoid interaction with evolutionary theory. 

Second, there are several issues that emerge not from the biblical iccounl of 
origins, but merely from what might be considered generic understandings f God 
as Creator The issue of design, and more generally of creations testimony to divine 
purpose, the problem of evil, and the question of divine action ire all provoked by 
evolutionary theory. Third, there is a range of issues in biblical and syHcmatic 
theology that are not strictly coupled to views of origins, but are nevertheless related 
to evolutionary theory. Theological anthropology (human uniqueness, original sin), 
biblical ethics Ugapk love, naturalistic morality), and the grounding of salvincand 
eKhatological hope may be challenged or enriched, but may not escape the impli 
cations of evolutionary theory. 

Finally, there is the issue of religious cpistemology. This involves more than just 
proposing a counterpoint to evolutionary scietitism. i.c. asserting the importance 
to human nourishing ol religious in addition to scientific understandrng. Indeed, a 
iiumber of evolutionary materialists are happy to concede that religious ideas make 

important contributions to human well-being, even though such ideas are raise 

useful fictions' (Ruse i#w) or practical untruths (Wilson 1003), The point is not 
the metaphysical assertion that religious belief is fictitious (which is not an 
entailment of evolution). The deeper issue is the epbtemologicai question of 
what the mind is for, what it is equipped to 'know*. From a strict— one might 
say fuf^ammaJut— Daminian perspective, the brain, like even other organ, 
exists to serve the gonads (Dennett 19^0; Wright 14971. The brain functions so 
that we rend to construe as True what is reproductivdy efficacious-— true or not 
Traditional religious epislcmology affirms the ostensible opposite; the mind, indeed 
the person, exists for the very purpose of knowing and loving the truth. iiseJl 
personal, even at the possible expense of radical reproductive relinquishment. Of 
course there is currently a provocative flourishing of scientific and philosophical 
debate over reductive and adaptation^] explanations at mind, and this constitutes 
both a need and an opportunity for engagement by iheisiic metaphysics iPlantinga 
aws; Haught 2003). 
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Biblical Views of Origins 



Although ar^roache* lo interpreting scriptural tests on origins and renting them to 
v^enee vary .along a continuum there arc, if not two distincl poles, at least two kinds of 
WfOtt nrwlvwa: interaction between scriptural and evolutionary accounts of origins. 



Historiography 

^mjc involves the relationship between the Genesis story and the actimt evttits 
that occurred when earth. life, and humanity came to be. There is a continuum here 
between vonng earth crratiomsm's commitment lo a to.ooo year-old cosmos, special 
creation of indi vtdual taxa. Edcnic Adam, and Noachian flood (with versions that ilo 
and do not assert confirmation by science), to "progressive creationism's ancient 
earth and evolved biota, punctuated by episodes of creative intervention and the 
special creation of humanity directly from dust, to the more modest and recent papal 
affirmations of Darwinian evolution, along with divine involvement in creation of 
the human spirit, to several rullv evolutionary understandings with varying accounts 
of divine influence (see Table lit). 

Table 12.1. Major rmtonographie approaches to creation and evolution 
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« gWWor a historical fact (e.j. monophyletic origm of rwtaft,) opewAe^S 
,o concord or discord wuh evolutionary theory. Th.s ,««« .he term* of Gnfik* 
for science and religion, which Asserts that the Scnpturcs teach 'how to ao to 
heaven, not how the heavens go' But any proposal for peace by separation ts no, 
adequate for an understanding of the biblical tradition that posits, , continue the 
plav or, words, a sacred history of "how heaven came to us'. The ^Hv a for the 
Abraham* traditions is not whether, but in what way. the Scriptures teach that Cod 
has mteracted with history. Clearly, the more literal the readings and the more 
ancient the history, the greater the discord with evolution. 

In light of this, and given the rich history of allegorical theological interpretation 
,r |f templing to view biblical literalism about origins uskg the Weberiaji concept 
religious routimzation— that is. religion th.it haa bst contact with profound sacred 
meanings and substituted reined bui nominally religious understanding (Schfew 
JO05). fiauglu (2003) insightfully suggests that both creationisin and evolutionary 
materialism represent shallow literalisms that fail to see deeper meanings. Although 
these criticisms may have merit, they fail to represent the complicity of the issues, 
and Haughi's point even involves a patent das analogy. While evolutionary 
materialism clearly entails a rejection of deeper interpretations of life, religious 
commitment to litcralist historiography— involving a gradient tram affirming the 
Resurrection, to the Davidic reign, to wilderness wanderings, Abrahams historicity, 
or an Edenic Adam— is often predicated precisely on aeaptittg the deeper signift- 
caa« of an event as allegory, type, example, sign, or down payment on a pnwnitt 
with cruriaJ theological significance. Historical liieralism(s) may involve scriptural 
misinterpretation, but it is not necessarily shallow interpretation, unresponsive to 
allegorical or theological meanings. 

Perhaps partly in this context Alvin Planiinga suggests that accepting a young 
earth on the basis of scriptural testimony, to the face of scientific evidence to [he 
contrary, ought not be automatically judged as pathological or irrational or irre- 
sponsible or stupid' (Plantinga 1991: 15). Michael Ruse responds that even if a 
religious believer hilly accepts Darwinism, if she could allow the possibility that 
someone else could reasonably reject Darwinism on the basis of Scripture, that belief 
system is 'irresponsible and stupid" and ought to be rejected' (soot: 50,!. Planting! J 
not suggesting that avoiding evidential ambiguity by substituting bad science for 
legitimate science could be warranted by religious belief. The more nuanced claim is 
that in cases of conflict between property conducted empirical science and religious 
belief, given the fallibility of all human understanding, and .m adequate internal 
coherence and epistcmk foundation of religious belief, it may not be irrational to 
attcpt religious understanding. This entails living with the tension of unresolved 
conflict in evidence. 

My point is not to emphasize, much less to authorise, extreme literalism, but to 
locate this issue— along with the range of more moderate historiographies involving 
evolution and religion — within an cpistcmolog\ thai promote* rather than fore- 
closes, dialogue. First, it is neither productive nor warranted to withhold the 



presumption of rationality-, in two decades of intending with those holding wildly 
varying beliefs about evdution And creation, it U dear thai the more generously 
concern* ami reasons are respected, the more genuine is discussion and assessment of 
one's own and other position* in light of both theology and science. I nctus ion utsurh 
dialogue constitutes an essential opportunity for interpretive checks and balances. 

Second, the life of faith cannot avoid encountering dissonance between the 
observed worid and rdigiou* bopc Or revelatory promise. Honestly facing tension, 
and on mix occasions affirming one's understanding of revelation — not rcflexively, 
but deliberative!) and in the mrdst of Year and trembling' — is risky, but not intrin- 
sically irresponsible. Indeed, wrestling with ambiguity and. like lacoh, perhaps 
rinding deepened faith in the very experience of failure to prevail, may constitute j 

crucial portj! to rrligiou* QtttOfl 

It is the lack of this mature willingness to walk with an epitfernic limp, so to speak, 
that may account not so much for biblical literalism as for the more injurious 

attempt to compress ambiguity out of experience by reconstructing science to fit a 
reading of Scripture. Ironically, an entirely analogous error is made in Ruses {and 
some theologians « insistence thai religious beliefs must be entirely trimmed to fit 
prevailing scientific understanding or circumscribed lo avoid any overlap, Thus the 
problem shared by evolutionary materialism and ereationism k not so much strict 
literalism, as naive awcordism: preferring wooden harmonization to ihe ongoing 
quest for dynamic coherence. This insistence on easy concord in the lace of theo- 
logical question* raised by the natural world, from evolutionary naturalists and 
creationists lo Jobs wife and friends, typically results in two extremes: exhortations 
lo fc curse God and die, or attempts to defend God with proverbs of ashes'. 

Finallv, not all is ambiguous. Clearly the Scriptures view creation as a historical 
process, whether or not theyprovidean account of its history. talhebeginningaihhinp 
came to be through the Lege* creation was not instantaneous but involved Gods 
progressive orden ng. blessing, and empowering,; there have been disruptive!)' profound 
changes tn humanity's rehEionship to God and nature since humans arose. These claims 
are neither modest nor incoherent in evolution's light- The more abiding problems with 
evolution and the biWical test end up connecting this history to anthropology. 



Anthropology 

There are three fundamental issue* in the relationship between evolutionary anthro- 
pology and biWical (primarily Genesis* accounts of humanity: the identity and 
origin of Earth's first humans, human uniqueness or hm&> Dei, and the hill. 
Surveying, much less assessing, the varied theological reflections on these topics u 
not remotely within the scope of this chapter, but I Kill comment briefly on recent 
evolutionary ideas that have special relevance. 

Bm, after considerable debate over monophyktic w poiypliyleuc and multi- 
reponaJ versus African accounts of origins, there is substantial agreement chat 
modem humans arose from a single ancestral population in Africa. Indeed. 
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h.rruns are geneticatlv quite closely retired, and m.Whondrul HNA and 
y^romosornc studio hm even been represented is indicating that humamiv 
may have arisen from individual male and female pronators, though this ,s I 
ntWoterpTctttionoftliedata (Ayala 199ft). what .bout thediv.ru tawintirtteii of* 
soul at the origin of humanity? In one sense, this is entirely contrary to evolution- 
m Ibfory ind the scientific enterprise itself, which invokes no miracles 
fcr aplanauon. In another sense, it entails a metaphyseal question which the 
methodological naturalism employed by science claims not to answer, hut merdy 
10 disregard in seefc.ng explanations. Would instaJitiation of a soul in J fertilized 
egg be contrary lo embryology? Not unless one tried to make explanatory use of il 
in onbryobped development Similarly, one could posit the divine implantatum 
3 soul in Ihe course of evolution, as long as it did nor represent a causal 
equation for evolution. However, such a causally inert postulate is not very 
interesting, reflecting the criticism that 'science docs not contradict religion; but it 
make* it increasingly improbable that religious discourse has any subject matter' 
Ehjpre 2005: 60). 

The issue of human uniqueness has been fascinatingly revisited by recent evolu 
nonary theory. Qualitatively dtstinchvccrmracterfstics attributed to humans include 
language, morality, and reputationally mediated indirect reciprocity; culture and 
extra-somatic storage of information; degrees of social co-operation— even altru- 
ism—unique lo mammalian biology. This has provoked the development of a 
hierarchical theory of selection by which behavioural phenotypes are understood 
to reflect not merely genes by environmental interaction, but also the top-down 
influence of emergent information that is irreducible to genes. Rkhard Hawkins 
makes the startling claim that 'we. alone on earth, are capable of cultivating and 
nurturing, pure, disinterested altruism— something that Em no place in nature, 
something that has never existed before in ih«. whole history of the world' (Hawkins 
i$8# iOi!. While being an emphatic affirmation of human uniqueness, this naive 
statement also raises profound scientific and philosophical, not to mention theo- 
logical, questions. It reflects a nen dualism that takes humanity out of nature, rather 
than impressing Gods image on nature. Nevertheless, there is surely new fuel to itofcc 
the fire of theological reflection here (Schloss 2002). 

Finally, the question of a Fall remains perhaps one of the most significant sources 
of Tension between evolution and traditional Christian theology. There arc several 
emerging ideas m evolutionary theory thai constitute fertile, though ambiguous, 
resources for theological integration, One is the notion of conflicting legacies of 
group and individual selection, resulting in a profound behavioural and affective 
ambivalence between egalitarian co-operation and self- seeking iftochm 1999; Schloss 
2002). Another involves genetic lag, a mism.itirh between fundamental desires and 
cognitive structures that arose in the Pleistocene period and the r.iJLaJtv Jitterem: 
social and physical environments we now inhabit. Finally, there is the proposal of an 
abrupt and recent explosion of cognition, whi«.h other brairi processes have not kept 
up with and which entail significant dissonance (Mithen i999>- All ai these 

ideas provide wave of lhhI< rstjn.liiu' ihe profound -*-n»e of interior division. 



motivational ambivalence, and social estrangement thai humans interpret as having 
lost something, reflecting radical estrangement (torn til idyllic, innocent past or 
paradisaical home that was more whole and hospitable to flourishing, However, rtnne 
of these approaches is easily reconcilable with the (nJiiion.il notion chat what hai 
been lost is unbroken communion with God and one another, fractured by a singular, 
historic wilful disobedience. "Hie brokenness' or incompleteness of human fife ts 
historically embedded, hut ts not sinhiL Nevertheless, then? are proposals thai affirm 
otigin.il sin (Heftier 199.1 1 • wMtib apart from God's grace may subvert the eschato- 
logical healing of broken nrs? thai our history burdens us with fHaughi 200* 
lid words 199? >■ 



Design and Purpose 






It is widely contended that 'Darwin** t-rejt contribution was the final demolition of 

the idea thai nature i* the product of intelligent design' (Rachels 1990: 1 10}. Moreover. 

in ehminating the need to invoke God as a causal explanation, Darwinism u viewed 

as eradjeanng the warrant for believing in God at all: 'Without the argument from 

design tru nothing very credible left of theism generally, and Christianity in 

particular" (Dupre soc* 56). This strong sc.cntishc claim as to what constitutes 

adequate evidential warrant for belief in God is accepted by many materialists and 

creationists. Ironically, though, design arguments are conspicuously underempha- 

sized in the biblkal tradition 4 Hebrews 11: j), and in Christian theology there is an 

ongoing understanding of faith as noi rating on such arguments, from Auguslinc to 

Anstkn, Pascal. Kierkegaard and Earth 

Beyond its impb'cations for the existence of nature's Designer, evolution is 
regarded by some to make implausible the very notion of purpose in or for nature 
itself. Djwfcina tamdiuly asserts (hat when the world is viewed through an evolu- 
tionary tens, there h. at bottom, no design, no purpose, no evil and no good, 
nothing but blind, pitiless indifference' (199s: 133). The assertion of purposeicssncss 
can mean a number of different things, often conflated. At one level 'purpose' can 
sirnpfy mean the target-regubied behaviour of a functional system, and the legium- 
acy of such ideological language in the absence of a Designer is currently debated. 
though biologists speak of a traits proximal function and an organ's ultimate 
imess-cnhancing purpose. At a deeper level, (he purpose can email not just the 
functionality of evolutions organismk nOOn, but the aesthetic, moral, or sacred 
meaning-the rWcv in the play itself. Diwfcim vj cwa this notion a* a universal 
I J99* 96), and Hans Jonas observes that the Darwinian 'combination of 
tancc varuiwn and natural selection, completed the extrusion of ideotugy (mm 
utuK Hanng become redundant even ul the story of life, purpose retired whollv 
into subjectivity (1982:46). 
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AI , deeper level siril. beyond purpose in the products or process of evolution 
,he.e b the question of purpose for evolution. As using a rock for a paperweight 
entails but is not inferable from propertied the rock. apat. r nifn kncmledgeof the 
agent employing it. so the question of purpene for the cosmos includes, but may not 
be answerable by. its evolutionary character alone. If God* purpose fur nature fa to 
pllim aie his pleasure, or glory, or that it shoutd culminate in beings who love and arc 
fowd by him. this remains a theological question. It may be informed by science but 
is iubverted by scienlistic concordism of both evolutionary materialist* and «*- 
ationisu CVrtfw Dawkiru. it may indeed make sense to ask if the cosmos ha* 
purpose, though il dors not make sens* for science to provide the aOswex Nor 
therefore, docs it make sense to defend purpose at the beachhead of design 

Contemporary responses to the above issues tend to enla.l three lands of ap- 
proaches. 



Supernatural Design: The Actors 

One approach involves the attempt to rehabilitate traditional design arguments by 
rejecting naturalistic evolutionary accounts for the origin of living organisms. Called 
intelligent design theory' by it* proponents and 'intelligent design ereationism by its 
critics, it is strictly speaking neither a theory (by virtue of explanatory consilience or 
JnutAKnessi, nor <reationism (by virtue of affirming the historicity of Genesis or 
other scriptural accounts of origins). In light of its histonographicaUy minimalist but 
crucial commitment to interventionist accounts of origins, il might best be regarded 
as intelligent design supcrnaturalism. 

There are three fundamental components 10 the intelligent design (ID) pro- 
gramme. Fkst, it argues that the question of whether something has been designed 
U whoUy legitimate and that it can be posed in a way that is rigorously formalizable. 
Second in tight of their claim that design hypotheses are ralsinablc by empirical data, 
and because disciplines such as anthropology, cryptography, and the Search for 
Extraterrestrial Intelligence (SETI) routinely do so, ID proponents maintain that 
their endeavour ought rightly he called 'design science*. Third, ID asserts that there is 
adequate evidence for a design inference in the origin of life, based on the otplana 
lory failure of Darwinian accounts. 

These issues have been amply argued, including in this volume, but because so 
much of the debate has been primarily philosophical and scientific in focus, and so 
polemical in tone. I will make several mediating comments related to science- 
religion dialogue. First, the question of design has for centuries been, and surely 
stfll is, a legitimate one to ask. In principle attempts to rule out the very question 
from terious intellectual consideration noi only entail an appropriate opposition to 
ind-evoiutionism, but may also reflect a rejection by scientific reductionist of any 
kind of agency: there are those who strenuously argue that scientific naturalism in 
general, and the Darwinian algorithm in partuular. demands rejecting the notion 
tfc» intelligent agency exists .it all in nature, or if il does, thai it may be employed as 
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an explanation <Cziko 199?}. On the other hand, IP's metlW ftw detecting design—. 
an *arp4analory filter' that concludes mat it something is not explainable by law or 
dunce, then n Is designed — ** flawed What ihi> el i mutative filter rulvi au\ , 
material cause, hence delecting not intelligent design, hut miracle?- or nipernatui 1 
(at lea^t immaterial) Agency. Even if we weir certain that something belonged m th c 
U*1 Jcvd 'and Hume's critique! apply CO such certainty). Ihc climinativc rather thin 
attributive operation of the rtltcr does not enable it to distinguish between genuine 
design and the undesigned products of a drunken demon tRatzsch MOlJ. In addition 
in scientifically problematic false positives there are theologically troublesome fake 
negative*.. Bcv-iu^ a design inference requires inrcmntionbt abridgement of natural 
processes it rs incapable of detecting design m natural processes, If there is .■ c ..-, .,. iL 
Dcsijmrr, he must occasionally break the rules by pulling cards from his pocket and 
insinuating them intu the deck of nature, rather than providentially arranging the 
deck for winning hands in a fairly dealt game ( Dcmhski 2001; Murray 2003, 2006; sec 
Chapters 42 and 4;; below I. 

und. inviting that the question of design lie calfed science — given the conten- 
tious polarisation by the politics of what is taught in American public schools— 
ironically distracts and sabotages open discussion of the question itself. There are no 
a priori reasons for rejecting the possibility thai the cosmos contains divinely created 
entities dial are incapable of having arisen by natural means alone. If so. it k 
reasonable to expect that it would fee durtiriguishjble from a counterpart universe 
without such things f Hawkins 300$). Whatever the enterprise is called (and there is 
appreciable warrant for iusi calling it metaphysics K the outcome of such discussion is 
presumably important to both science and theology {Dawkins 2005: Mantinga 1991). 
Insistence that it cither be authorized as science or delegmmated as religion is 
counterproductive to both enterprises. 

Moreover, proposing a Creator as a scientific conclusion may actually constrain 
ihc potential contribution of theology to science. It" design' were posited not as a 
theologically untainted inference from gaps in natural regularities, but as a starting 
a»urrrption explicitly' informed by theological understandings of purpose, ii could 
serve as a wdl spring of invesugable hypotheses about aspects of the natural world 
that themselves have been compressed to fit reducficnistic pre -commitments; e.g. the 
nature of altruism, morality, religious belief, and evolutionary progress. 

Third, and most contested, is the claim that irreducible complexity UCi— a 

runctK>naJ system that requires all its parrs jrs order to function at ail— cannot be 

explained by Darwinian mechanisms and therefore attests to ID. Other than identi 

he seminal logical error of conflating a system that lose* all function by an) 

ibtrachon with a system that cannot have arisen by successive functional addition, I 

will not review the debates over the IC cfciim. 

Of course the ID agenda provokes standard debates over God of the ^ 
thmking and interventionist understandings of divine action, debates which, intel- 
lectual fashion notwithstanding, themserve* reflect metaphysical questions of causal 
ommuity that are far from folly titled But underlying the IC - ID debate is also* 
s.gn.hcam Usue of divine htstorio^phy. On the one hand, H ; its God leaping 









over historical constraints to create things fully formed. On the other hand, numer. 
OUi cni.es posit no need for divine interaction in history, given the fundamental 
lhealogti.il premiss of creations fully endowed formational resources Ivan Till 19961. 
What both extremes do not address b the profound ambiguity of a creation thai - 
ncr sufficiently endowed tor historical development that averts tragic incomplete 
QMS, but does not magically leap over finttude to attain its destiny by divine 
ir.n.MH.ation. The persistent biblical notion is that God'* grace transforms history 
redernptively, yet at every point ia embedded in and somehow subject to the 
constraints of history. This mystery is profoundly enriched, though far from folly 
funded, by the evolutionary perspective of an unfolding cosmic history. 



Fine-Tuning: The Stage 

An alternative response to design has been to affirm fully that living organisms, the 
tons' in the evolutionary play, have arisen through natural regularities described by 
Darwin, But the prerequisites for biological evolution— the extraordinary precision 
of the ph)*ical-ehcmical 'stage'—syggest that the cosmos has been designed to 
support the evolutionary drama. Such arguments do not posit abridgement? of 
(dentine laws, but maintain that the finely tuned character of nature's endowments 
requires, or at least suggests, an underlying intelligence- 
There are two approaches to this line of thinking. One emphasizes fine-tuning of 
the *ece^v conditions for the origin ofiife. Cosmological fine-tuning maintains 
that the fundamental physical constants of the universe could not be minutely 
different from what they are for life to be possible (Barrow and Tipler 1948). 
Biochemical arguments emphasize the unusual fitness of the pre-biotk chemical 
environment to support life (Barrow t -r aL 2006). Geological perspectives claim that 
the pSanetary conditions necessary to support intelligent life arc unusually rare 
(Ward and Brownlee 2003). 

A second approach emphasizes the sufficient conditions to nwke likely, even 
inevitable, something like the evolutionary history we have (Conway Morris 2004^ 
Such a perspective challenges assertions of radical contingency that depict evolu- 
tionary history as a drunken stumble, which, if repeated innumerable times, would 
never wander into this point again (Gould 19^6), While 'sufficiency' arguments are 
consistent with the notion that a historical trajectory for evolution is providentially 
'built in* to nature, this does not entail the stronger claim that evolurion itself is 
purposive. Directional inevitability is not teleology. 

AJi of these ideas involve providential deck-stacking' rather than interventionist 
'double-dealing' approaches to design. And for all, design represents a possible 
metaphysical implication, but is not invoked as a scientific explanation. All are also 
vigorously debated, though disagreement tends to emphasise ihc plausibility of 
divergent accounts rather than reciprocal charges of sciences conspiratorial hijacking 
by ideology. The ambiguous regress of chinas and counterclaims may itself reflect the 
Pascaiian affirmation of 'two opposite truths' with which this chapter began: 'All 



appearance indicates neither j tcrtafcxcluikin nor J manifest prmrcc of divinity, fan 
the presence of a Ood who hides himself, everything bear* this character" : 90 j 



Evolutionary Theology: The Play 

The above approaches focus on design of the actors or stage, but do not .id drew the 
plot or purpose of the p!ay itself. Many post-Darwinian rheofogre* attempt just rh at, 
.Michael .Ruse (3$0?) observes that Uirwin did not actually denioli&h natural thc- 
ologv, but th.it his wurk HSldUxl En Efac focuB BhifdQg irtnii the <.»sten>:hiy ^.-".^-iU 
jndaat of evolution to the progressive pf<xc*$ of evolution. But there was also a 
general shift in approach, away from naiur.il theology to theology of nature inter- 
preting the theological meaning «f natural history rather than inferring God's 
existence or j I tributes as a causal explanation tor natural history. 

There is a continuum even within theolop : nature. On the one hand, the 
Parthian eschewal of natuxaJ theology modestly affirms thai creation can provide 
parables of the Kingdom 1 . A homelv example may be C S- LeWs observation thai 
nature cannot teach us that God is glorious* but that, having learned that elsewhere, 
ic can furnish image* of glory (Lew i960). On the other hand others^indudnie 
recent evolutionary cognitive theories of supernatural agent attribution (Atrnn 
2004J — affirm that nature does 'leach' or directly evoke religious intuitions. The 
primordial experience is. The heavens declare the glory of God', by Hay not of design 
argument* bui oflundamrntal perception. 

This continuurn exists in interpreting the evolutionary process. As mentioned at 
tine beginning of the chapter Und unrelated to finc-Tuning.), the vers- fact that the 
cosmos has the marvellous capacity 10 generate life is taken to reflect the immense 
intelligence and benevolence of a God who extravagantly endows creation. Richard 
DflMkmf observes thai if there wen an intelligence underlying die algorithmic 
process that generates bfokigkal complexity, it would have lo be massively more 
complex than the sum total of all the products themselves (Dawkins 1986: 141). For 
this very reason he parsimoniously meets God, as explaining ■precisely nothing". But 
evolutionary theology does not concimitGad's existence as an explanation of nature's 
endowments. Having learned thai elsewhere', n views nature as reflecting his provi- 
dence and wisdom. ID advocate Philip Johnson aitidxes this as merely putting a 
thastk spin an the story provided by nwtcrialisnV f 2000: 100). Such a view ironically 
affirms the scicntistk premiss that meaning is just a gloss over the ultimate, reductive 
f of how matter behaves. Evolutionary theology in general ( in fact, common 
spenencej rejects ihtv in recopnmng meaning as a tietpcr undemanding of. not a 
mere varnish on. the cosmos. 

The discussion doesn't stop at natures fecund production of actors, though. It 

* on to reflect theologically on die plot of the play, primarily in two ways. I irst, 

Acre is a mdnion that proposes theological significance for evolutionary prat* 

CRuse iWlPrpgrm is more than mere direct locality, entailing change in a valued 

I>.soemuig progress thus involves empirical questions of evolutionary 
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BBld. and subjective ciucstions of valued ends. Given the theological implications 
Md «Kfcm.bte social misuse of the progress idea, to ^y f Mmi £ b £ n • . 
«Bl! opposed: Process is a noxious, culturally embedded, unstable, minopera- 
Hofijl, intractable idea that must be replaced if we wish to understand evolution trv 

U, evolutionary explanation, given sufficient constraints on possibility „»« and a 
gifted Kt Of evaluative criteria, .1 is no, true thai progress u .mractable. I, turn, 
out empirically that a cancellation of iwnomfc and life history traits has increased 
overcvohjuonarytime: species diversity, trophic depth, homeo* a tk control, sensory 
Bfitdtf, behavioural and locomotor freedom, various measure* of complexity at 
cclluUr. organismal, and social levels, body ma, s and lifespan, per capita parental 
investment, and capacity for imersubjective awareness and interorganismal attach- 
ment Hans Jonas (1962) refers to this as an increase j n bknfc po 1cnc) . Lnvu | ving a 
deepening of organismal teleology, or an "ascent of soul". Even without the interpret- 
ive metaphors, by widespread standards of value— including those posited by 
Darwin hrmsdf— this trajectory constitutes progress- Moreover, it is not just 
narrowly anthropomorphic or rihnocentrk, but truly bioceniric one could say 
lhar evolution emails a process by which the cosmos might have life, and have it 
moreabuncUntly', 

True and even beautiful though this is, the observation can be theologically 
saccharine if il fails to recognize the profound ambiguity of this kind of "progress 1 . 
What increases is potency, not goodness. Conflation of the two mav even reflect the 
dernonk. With increased potency or deepened organistnal tch$ comes heightened 
capacity for fulfilment uW tragedy, for (moral or natural) goodness and evil 

A further, riskier step is to suggest that the ambivalent contrasts of such progress 
reflect a larger purpose, a reason behind or beneath the evolutionary drama itself. 
That reason, or fete, according to many evolutionary theologians working in the 
process tradition, is 'the maximizing of cosmic beauty' (Haught 2000: 130). This rW<» 

emphatically consonant wish the evolutionary pageant, while comprehending its 
disparate contrasts within a unifying rubric of beauty. But it enlails a comparable if 
Ml graver moral ambiguity, being a mere reformulation of the progress ethic in 
aesthetic terms, along with the concomitant magnification of the hideous. Moreover, 
it risks deriving notions of divine purpose and human hope from the extrapolation 
of nature's trajectory, rather than revelatory promise of its redemption. 

An alternative approach, to invoke a distinction made at ihe beginning of this 
section, affirms that there is a purpose /br evolution, but no disi-erntMc purpose tn 
evolution. The evolutionary story or 'narrative character of nature" (Haught looy. 
67) is not. in the last analysis, a drama that can be read for theological instruction. 
The nature or existence of a divine purpose fur the cosmos, involving the reconciling 
of all things to Cod, k not discernible by science or by theological reflection on the 
evolving world that science illuminates. But this does not mean that, 'having learned 
purpose eLsewhcre*. we cannot both understand this world in terms of Gods pur- 
poses and enrich our understanding of these purposes in light of the evolving world 
they engage. One way to view this u that what is beinc maximized as evolution 



amplifies life is precisely ambiguity— the unresolved intensity of life'* precarious 
tdconomic perch between dcMrny and tragedy (lona? i^fi* 3. Thi* entail* an intrinMc 
esralatioti en neither goodness, nor beauty,, nor love, but in the capacity — *nd ( n< . 
need — to be saved by and for all ehrcf. 



Evolutionary Evil 
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.Ambiguity i% odc thing. Straight out, unmitigated evil is .mother. 

The evolutionary pruccuiMitc »i;h happen Maine, comin^ncy, incredible wasie.drath.p.jjt]. 

and horror.... Whatever the God implied by cvotolwiur) theory -<nd ihe dj»a of natural 

Dory TiJiy be like. He is not. ..a loving God — Careless, wasteful, indifferent,, almott 

diabolical He h certainly WH the son f Cod To whom anyone would be inclined to prav. 

HuB 1991: *f 

Ol course, two thing* are going on in this prototype passage: iatcrprctive natural 
history and theological reflection. It is not entirely clear which drives which, but I 
want 10 comment briefly on each insofar as they represent crucial issues in evolution 

and religion. 

With respect to natural history, three things arc salient first, what a mysterious, 
anguishing but undeniable irony it is that the same world that gives rise to this 
invective also inspires 'a grandeur in this view of life— often in the same person. 
Nature red in tooth and daw is also green in bloom and bough; fecund, vital, 
extravagant, lender, beautiful. We are back to ambiguity again, and Pascals opposite 
truths. Second, in what demonstrable sense are the above descriptors 'true'? A 
number of them— contingency, waste, horror— arc judgements that reflect assump- 
tions about, rather than suggest answers to, metaphysical question*. To choose one, 
distinguishing between waste and. on ilKonehand tavufaauss, and on the other hand 
efficiency. ** question of tckology— requiring knowledge of what something is "for! 
"Hunk of all ihose waves, (at ail those centuries, just going to waste' comments the 
surf movie Endim Summer upon discovering the perfect wave" in South Africa 
Every work of an is every engineer's waste. But even from an engineers perspective, 
nature's economy wastes virtually nothing, and selection can be seen as an entrepre- 
neurial innovator, continually replacing slackers, (Ironically, who would warn 10 pray 
loan et&kncy expert God cither? OlisiveoppositesiWcplaycdthefiutcandyoLidid 
not dance-, we sang a dirge and you did not mourn; No God read directly from fa 
ted of nature is the loving God of biblical faith.) 

Third, and most important, is ihe issue of natural evil actually posed of exacer- 
bated by tinhorn, as opposed to being a feature of the world independent of 
evolutionary process? This is not to minimize the profound theological problem .•! 
natural evil, but to question in hght of this volume V focus whether it is coupled in 







jny meaningful way to Ihe scientific iheory of evolution. | n fact, it may represent an 
empt by atheology to piggyback on the cultural authority of science, analogous to 
wrc jTionLsm. At one level the answer is easy: the sum total of all the death in the world 
precisely one per creature. This is the case whether evolution is true or false, and it 
d,d not take Darwin to make it into a theological btw M j deeper level, though, it la 
not the magnitude but rather the role of death and competition thai seems to change 
profoundly in light of Darwinian theory, The vexation b Chat they represent not pest 
hoc impositions on. but ihe very driving force of, creation. Dark art indeed. But not 
quite $0 frst. Death actually is po*i hoc— temporally and ontologiealty subsequent to 
life. And evolution's driving force is not death, but variation and differential repro- 
duction, which would exist even for immortal creatures with unlimited resources. In 
the last analysis, the problem is the ancient enemy— not evolution, but death itself. 
And it is possible that evolution may even heEp furnish a theodicy, by revealing a 
creative grace that brings value out of struggle. 

This ihen brings us 10 ihe theological question of a loving God behind evolution. 

On the one hand, evolution does noi seem to raise the stakes of natural evil. In tact. 

coupling the issue to the dilemma of extinct biota, parasiioid wasps, and 'millions of 

perm' that never get to fertilize an egg (Hull 1991) does seem to be straining at gnats. 

or rather gametes and hymenopEera, while camels of monstrous twentkuVccntury 

evil arc on the hoof. On the other hand, docs evolution challenge existing theodieies* 

tt clearly obviates the idea that death entered the world by Adam's sin. but that 

Augustinian notion has hardly been a central theodicy in biblical tradition. Along 

those lines, one can still invoke demonic evil, and the carnage of evolution could even 

be viewed as the casualities of epic spiritual warfare ( nber more profound theodicics 

■•oul making, necessary evil, divine kenosisor hiddenness, eschaiological redcrnp 

■11. incarnation?] co-suffering— however adequate or inadequate— are all coherent 

in lifcht of evolution In fact, each one is enriched hy the notion of a hUioricaly 

constrained yet indeterminate, incrementally evolving biotic intensification. 

Finally, evolution may itself be something of a resource for theodicy, First, the 
Gospel's affirmation is ihat in God 1 * cruciform economy he graciously turns death to 
life. This is true of ihe Resurrection, of the redemption that COOKS from the cross, 
even of biiogeochemical cycling and of the evolutionary process. Nor that we learn the 
principle of redemption from evolution, but having learned it elsewhere, we see it 
there — as Iatcr.il and allegorical history. Second, while evolution docs not increase the 
amount of suffering, in another sense it certainly increases its depth. To die very 
extent that living beings have ends, and seek and desire their attainment, and seme 
(and in humans know) their loss, there is suffering. The capacity for such suffering 
increase* with the evolutionary intensification oforganismic tckonomy or biotic 
depth. But to be able to choose Such a loss, on behalf of a more valued end. ushers in 
an ascendance of regulatory and then volitional potency— the more agency, ihe more 
capacity to >ufler kiss for greater gain — that culminates over the evolutionary process 
jn precisely the capacity to love. It is not clear what lute would mean if ihcre could 
Dcvti be a costly gift on k'h.ili of the beloved. The same b true of worship. Davul 
says, 7 will noi offer to the Lord that which costs me not hi nut* ( 1 Chroa at: aa>. It i%, at 
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the same rime, this evxilvcd. autonomous capacity to relinquish or experience c 
that also JJowsuslo receive: Nicholas of Qitn (1988:692) gratefully ponder*, \\ t)M 
could you gire yourself lo nx\ ttnkM jtMI had first given me to myself >' 
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CHAPTER 13 



ECOLOGY AND 
RELIGION 



SUSAN POWER BRAXTON 



New Science, Old Relationships 



Ecology is one of the newer branches of the life sciences. Along with gcretics, it* 
origin as a formal field of study Lies in the nineteenth century, but its academic 
development and expansion are products of the twentieth century, particularly the 
period following the Second World Wax Such biological giants as Charles Darwin, 
Alfred Wallace, and Alexander von Humboldt investigated the relationship* between 
organisms and their environments well before the German zoologist Emsi Huccfcei 
coined the term 'ecology" in 1&66. Hacckel adopted the Greek word ottos, meaning 
economy, household or dwelling (Smith and Smith 2001: 3) A staunch defender of 
Darwin. Haeckel originally described ecology as: 

the economy of nature— the investigation of the total relations of the animal I* both fu 
inorganic and organic environment; including above all. its friendly and inimical relation* 
with those animals and plant* with which it comes directly and indirectly in contact— in a 
«rord, ecology is the study of ail tho*e complex interrelations referred to hv Darwin as the 
condition* of the struggle for existence. (Quoted in Golley 1993: ii. 207) 

Today, ecology may be defined as 'the study of the relationship between organism* 
and their physical and biological environments < rihrhch and Rnughgardcn. 1987: j), 
or in terms of its scientific function; Ecology worb at characterizing (he pattern* 
teen in nature, studying the complex interactions among organisms and ibeir 
environments, and understanding the mechanisms invoked in biological diversity' 
(Smith and Smith 2001; 3), Contemporary ecology incorporates numerous sub-riclds 



such as ecosystem, population, community, landscape, chrmic.il, behavioural, aqua, 
tfcj and terrestrial ecology. 

Non-specialist* often confute ecology with environmental science, or wen with 
environmental managerm i1 id politics, Ecology csrplicielv investigates the inter- 
action of biolic systems with their environment. Many professional volume** on 
'ecology and religion' arc actually framed Around environmental science — an applied 
discipline, integrating hiokigy with geology, chemistry, oceanography, and atmos- 
pheric science, in the study of human impacts on the earth*? physical and biotk 
systems. This chapter wfll Jrrst cover religious interaction with ecological phenomena 
prior lo or independently of ihc rise of modem life science- The second half wjQ 
investigate the past two centuries of religious interaction with the development of 
ecological thought tn the Euro American context, and will conclude with a brief 
survey of the Ijlsi quarter-century of ecological and environmental science dialogue 
with world religions. 



Religion as a Reservoir of Ecological 

Knowledge 



The worlds religions have historically served as important cultural reservoirs of 
ecological understanding. Religious myths and rituals order and convey information 
about the geography and availability of natural resources, the behaviour of important 
food species Or of predators, and the habitats and properties of plants. Although 
religious traditions ofrt»n eflopbai&e species or environnBent.il features with con- 
sumptive valor; such as salmon, bison, or dependable springs, the worlds diversity of 
neligkra* an and myth contains myriad accounts of species not directly utilized by 
humanv Religion appreciates the ecological roles of organisms of link Caloric 
importance, such as ravens and eagles, and utilizes these creatures to symbol etc 
natural processes, Religious rituals often imitate nature. The buffalo dances of the 
Native American peoples depict bison behaviour and movements. Myths about 
salmon, with their associated religious art including totem and mortuary poles, 
describe not just the migratory patterns, but also the relationships of salmon to 
other species, such as seals, bear*, and orcas. A first area of interaction between 
religion and ecological science, therefore, is the study of how religions investigate 
process, and express ecological reality. 

Creation myths and religious cosmologies frequently incorporate detailed ac- 
counts of regional environments and ecological processes. The first two chapters of 
s ire relatively short and abstract, for example, in comparison lo a Hawaiian 
creation chant called the Kumulipa. which begins with a hot earth, in recognition of 
volcaimm as the source oi tsbnd formation. In the Kwmdipo, the first creature born 
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lpt the divine pair of primary deities, Kamidipo and Wefe is ihe coral polyp I H 
«pKSse* nor evoluuonary order hut thereof coral a* akeystone specie cn.ical to 
*tdta«y of sea l.fc around the islands The chant «*,«• to devote line, to 
pairs of invertebrates, includmg starfish, sea cucumber*, barnacles oysters mussels 
limpets and mother -of-pearl. The sea urchins, identified as a tribe, divide into short ' 
.piked. rmooth, long spiked, reshaped, and thin-spiked. The second individual 
iong m the chant name* the major fishes and the third names the birds and flyine 
insects, the fourth the crawlers, such as uinlcs and lobsters, the fifth the d^crs who 
cultivate the land, and the sixth the nibbles including the Polynesian rat fBrdcwiih 
mi: ^8»- The whole is an impressive species inventory, particularly of the ihofiow 
r«f. The chant classifies organisms by similarity in form and habitat. Ihe audience 
for the creation story could presumably recognize far more specie, than the chant 
honours. The KumuKpo, however, reinforces the importance of dKtinguishing among, 
related species, encourages learning the composition of each habitat, and announces 
that the biodiversity of the islands is primal and bask. 



Indigenous Religion Regulating 
Environmental Management 



Rciigious coda or laws and taboos can dictate ecologically sound management 
strategies for regional ecosystems. The Oregon country Indians of the American 
Paanc Northwest moderated salmon harvest via strict observance of usufruct rights 
lo designated Stretches of streams and rivers and limited fishing in these territories to 
specific kin groups. Myths extolled the necessity of respect'. Examples are the story of 
a magic trap, which filled itself so effectively that its owner, often the trickster Capote, 
could not keep up. and. unable to cook the salmon, cursed the trap. Both the trap and 
the salmon disappeared. Narratives of murdered salmon regenerated from a single 
egg or from bones emphasise the importance of reproduction and the natural cycles 
replenishing the salmon populatioru (Lee 1993; Taylor 1999: 30-1; Lichaiowich 1999c 
Scarce 2000). 

Many of the Oregon country tribes held first-salmon ceremonies, as the salmon 
runs began, During a period which might extend for more than two weeks, religious 
rit«a| and taboo constrained salmon harvest to only those fish that coukl be 
immediately consumed during the festival. The Tillamook prescribed 1cngthwj.se 
cutting to prepare a single fish for the headman, who ate it all except the bones 
and the blood. They then burned the remains and returned them to the river in a 
disposal ceremony. The ritual sequence recognizes the importance of salmon repro- 
duction and the regenerative properties of the salmon carcasses. Functionally, the 
first-Fish ceremony allows for escapement and spawning for a portion of the run 



<Tayfor T9»p: 27-3*). Scientific ecological uudy has found that the defying ParJI 
salmon, dying after spawning, provide critical inputs to support aquatic fewd chains. 
which m turn feed luvcrulc salmon. The inigraiorv nfanon transport nutrients such 
as phosphorus from the sea *nd .ictuativ fertilize the flood plain forests of coastal 
rivers (McClain ei at 1^ 

llie Indians of Oregon country Pi Of technologically sophisticated fchermen, who 
depkivcd poisons, weirs, seines, and traps as well as giJInels. Hardly benign, iheir 
melhinl". were a| potentially eflcetive as those of the industrialized tkhitig industry, 
and thev harvested a high proportion of the salmon runs. Yet, unlike the 'scienriti L 
fisheries management' of the industrial era. which has been impotent in ihe face of 
intense exploitation ot the salmon and other riparian resources, such as hydropowo, 
aboriginal stewardship effectively balanced harvest with natural production. Envir- 
onmental historian Joseph Taylor (199$) concludes that the Indians superior spatial 
arganfration with families and salmon chiefs monitoring individual wau-rshedsand 
breeding rites, Ed combination with religions effective in constraining capture and 
consumption, resulted in a sustainable fishery. Shared myth* and ceremonies teach- 
ing practical ecology to entire societies encouraged, communal co-operation and 
environmental restraint* and also co-ordinated entire villages into simultaneous 
activity, including critical Abstinence from fishing for a set lime or in specific locales. 



Deities as Personifications of 
Ecological Processes 



.1.- ... - 1 , 



Even when ecologically astute, myths and religious explanations do not function as 
scientific reporting does. Myths are a reservoir of insights ibout human behaviour, 
and often serve as templates for cultural responses to social issues. Compared to 
Mriontifk reporting, myth and religious explanations for ecological phenomena do 
change through lime, but they arc often conservative, incorporating new knowledge 
or drcumstances slowly. Myths frequently retain images whose meaning is lost at 
modified, and may attribute natural disasters to human causes, such as violations of 
community taboos, which modern science would hold to be unrelated to natural 
phenomena Despite the potential limitations of conveying complex and sometimes 
obscure cultural meamn^. myth and religious ritual can be accurate metaphors for 
erwjiwimentaJ processes of importance to humans. 
Deities, spirits, and mythic | K j ng5 art frequently personifications of natural 
■■>. -mima „ mnmttrfae ihe mbgkari dwwm.es 01 ailmraBy importini Dora a 
fauna. K«BMr* tt'a, th c Hjk.uub wpenrntoid being who i% hair pig and half god, i< 1 
hitter capable of turning himself into not just a boar, but into a fish and 
vinous plant*. His legends describe him rooting like a wild hog, while also conveying 






pnHtfok for ntuaJ iacrinceof hogs and other secies. He court* the volcano goddess 
I „. «bo lAuft him with fountain* of flame. Assayed with mto. KarLpuV , 
tfsreaten* to douse PelCS nte* with precaution, and seeks the aid of hh sister, who 

IM fc fop an J rain. An army of hogs overrun Pele's domain, and the fiery enter fills 
with water. The pig-god Then has his way with Pdc, and ihey divide ihe ishnd of 
Hawaii into two regions she takes the leeward or dry si de, ^d he ukes ihe windward 
or wet side, with its rainforest and prime hog habitat {Beekwirh 1970- 203-11) 
Embedded in the legend is an ecoJcgkally perceptive description of vegetation 
recovery after volcanic disturbance and of the relationship of the trade winds and 
tcpograpny to vegetation. Human style courtship becomes a metaphor for the 

[fractions between vo-lcantsm and the oceanic climate, and rice versa. 71k myth 
*ho contains a lesson about keeping potentially destructive pig populations at hay 

The legends <if Kanupua'a and Pclc describe the behaviour of natural hazards, such 
as Uva flows, in an oral culture, this b a dependable way to remember' I immon 
but high-intensity environmental disturbances. When pursued by his stepfather 
Obptna and a band of armed warrior*. Karaapua'a jams his koa-wood canoe into 

Alton above a waterfall in one of the steep valley* of the pab\ or ceniral mountain 
rtdgc of O'ahu. Trie water stops flowing downstream and builds up behind the canoe, 
: d Olopanas puzzled followers, not grasping the clanger, continue pursuit up the 
stream course. When Kanupuaa removes the canoe, a flash flood runs down the 
narrow gorge and destroys the oblivious warriors (Thompson 190*: afi-i:; Bedcwith 
Ltfa 203-O) In ecological reality, natural logjams and landslides may hold back 
water after heavy rains. The channelling of precipitation in the narrow valleys can 
also send a lethal torrent raging downstream. Hiking tourists, unramfliar with the 
legends of Kamapuaa, have been kilted in the resulting flash floods, whereas a 
Hawaiian would be wary of the steep-sided valleys. Kamapuaa the trickster reflects 
the capricious aspect of day-today environmental processes. 

loday field ecclogists, ethnographers, and environmental planners arc giving 
greater consideration to the role of regional and indigenous religions in interpreting. 
and managing environmental resources, Traditional knowledge embedded in religion. 
such as an understanding of the pharmaceutical properties of plant species or the long- 
term fluctuations in salmon runs, may be difficult to replace. Further, indigenous 
environmental management informed by religious tradition is usually sustainable, 
whereas modern scientific management often fails to balance harvest with ecosystem 
or population productivity, thereby resulting in serious environmental degradation 



Ecological Instruction in Sacred Texts 



Although sometimes inaccurately viewed as unecolugicaT world religion* valuing 
preservation and study of sacred tests also document ind interpret ecological 



phenomena. The Hebrew Scriptures, foundational to hid a ism and Christianity. rcu , r , f 
the interactions of a culture based on herding And Huagc With an upland landscape 
characterised h\ unpredictable rains and easily credible soil*. In order to farm pro- 
ductively, the ancient Hebrews. OOV&VCtfd cisterns w retain precious water and built 
croMoncrintrol terraces from the loose Mont- of the shallow soils. It one terrace failed. 
the resulting dump of soil and rock could wash out the terraces below it. This method 
of farming thus relied on a high degree of community co-operation, and w^ vulner- 
bk to disruption during periods of social disorder, such as wars and invasions, 
Although the Hebrew Scriptures do not contain explicit directions for maintaining 
ihc*r erosion -control structures, perhaps because the methods were common know- 
ledge, the texts mention the terraces numerous Times and have explicit regulations tor 
cue of fields and gi ft c farfs . Isaiah 5 describes the destruction transpiring in the 
vineyards when the hedges are removed and the fences arebroken IritllcE 1991: 915-302). 
Leviticw and Exodus outline the laws of agricultural 'neighbourliness', including 
instructions to leave Ehe comers of the fields untitled so as to provide for widows, 
orphans, and wildlife, and allow a seventh-year rest for agricultural fields as a 
practical response 10 the need for renewal in shallow upland soils (Waskow 2000; 
Wirzba 2001; Brurggemann 2002). The biblical laws, not unlike the first- fish festival. 
CsO tor Lommunity co-operation trf prevent ecological disaster. Numerous pa.ssjee^ 
in the Book of Proverbs admonish individuals, including farmers, not to he greedy 
and to begin new enterprises slowly in order to discourage expanding flocks or farm 
fields in response to years of high rainfall, in anticipation of the inevitable yean of 
link rain and much lower productivity (Bratton 2003), The Genesis story of Joseph 
and rm brothers warns of the potential consequences of extended drought, and 
teaches the value of leaving supplies in reserve* as well as of sharing. The Hebrew 
Scriprures rarely anthropomorphic animals, yet their celestial god. who rides the 
storm clouds and releases the rains, personifies the ever-present issue of inadequate 
and fluctuating precipitation. Today, religious practitioners as diverse as Jewish 
vuairiets. Mennonite dairy farmers. Dutch Reformed truck gardeners, and Cathnk 
nuns engage in gleaning' for the poor turn to the Hebrew Scriptures for guidance 
concerning sustainable management of agricultural ecosystems. 

Mam, as a religion guided by sacred texts, has carefully considered the manage- 
ment of duTeneni classes of land and water resources. Islamic law not only distin- 
guishes between rivers, springs, and wells, but also recognizes that the usage of large 
natural and perpetually flowing rivers should be differentiated from that of smaller 
river*, those rivers that must be dammed to supply water, and artificial canals and 
irrigation ditches (Dutton 1992). The concept of hhna regulates unowned lands, 
conserving them for the common good. Aside from the basic ethical principles set 
forth in the Quran, the Muslim tradition of environmental regulation rdieson the 
opinion* and analysis of imams and other forms of Islamic jurisprudence (Llewellyn 
03). The efficacy of the Islamic management may be observed in the rich and 
diverse Muslim cultures developing in regions where lack of precipitation » a 
constant threat to agriculture, as well as in moister tropical climates where fields 
may be flooded periodically. 
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Historic Western Religious Values and 

Ecology 





Scenttfk ecotogy arose ma Luro-American cor, t „t in which ChtWitto was the 
doming religion. t.Wcsl Greek and Roman. Islamic and Jewish' scholars 
have, however, all left their mark on ecology"* precursor, natural historv. Through 
the medieval period Christian, imitated the approaches of ancient authors such as 
Aristotle and Pliny the Elder, who chujjkd biological phenomena such at ihe 
feeding habits of sea urchins. Influenced by Islamic science following the Christum 
congest of Muslim Spam in the eleventh century, Christian proto-sdence began to 
, I increasingly on careful observation (Undberg m - 180-2- Grant 199* 3*4) The 
fascination with natural form is evident in the great outpouring of organic reabsm in 
Gothic sculpture. At Rhcims Cathedral. built around 1230. for example, a diverse 
local flora of more than thirty recognizable species crowns the capitals and doorways 
and implies that peaceful, organic growth supports the great projects of God 
(Camille 1096: 134-5). 

From its beginnings in the first century ce, Christianity valued natural metaphor 
in its art and literature Paul Santmire dug* 3M3>. however, documents an early 
tension in Christian cosmology. He argue* that Irenacus U.ijq-ioo) was very 
affirming of the Christian rdationship with nature by his invocation of crration 
history as one work of God, whereas Origen foife-254). by emphasizing the 
unchanging One. (kxl. dwelling above in eternity, surrounded bv a world of rational 
spirits', demotes the cosmos to a secondary theological concern and prompts Chris- 
tian alienation from nature. As this dialogue continued into the Middle Age*, 
St Bonaventure (1221-74) presented a 'fecund' triune God who diffuses eternal 
goodness and divine life into the creation, whale St Francis of Assist (1182-1226) 
extended Christian charity and love to the 'towiy creatures; treating them as brothers 
and sisters before God (Santmire 19S5: 97-119)- Historian of ideas Clarence Glackcn 
(1067: 353-43*) identifies the early modern period as dominated by physic©- theology, 
which assumes that the Earth was planned or designed by God. The scientific 
investigation of nature was therefore a beneficial exercise in exposing and admiring 
God's perfect order. At the same time, museums with zoological and botanical 
collections began to appear in European cities and. along with the budding univer- 
sities, stimulated the formal study of nature (Moore 1993; 69-76); These activities 
were congruent with the theology of Reformers such as John Catvin. who praised the 
cosmos as God's most beautiful theatre in which every natural object had an 
appointed place and function. The environment demonstrated God's "power, good- 
ness, wisdom and eternity" {Santmire 19S* 12S). 

These concepts of divine order emigrated with Christian* to the America*. Colo- 
nic Puritan leader Cotton Mather found thai natural theology supported the 
practice and the advance of science. The student of nature followed the Footsteps 
of a Deity in all the Works of Nature; and could 'by the Scale of Nature ascend to the 



Codd Naiuu-: Disuutring God's LiwiiUidobscmng natural features and processes 
strengthened rather than threatened one's faith (StoJI Foi perhaps the 

greatest of all colonial American lhedoe,iarv Imathan Edwards, 'the infinite fullness 
of God led inevitably lo the emanation of GXcBmCf, beauty, happiness and know- 
ledge of himself |God] m the creation of the world". Edward himself look long 
mrdrlahve walks in natural settings, thus engaging in the practice of reading the 
symbolic language of naiune and the emanation of ihc divine in the cosmos to belter 
grasp the universal truth of God (Svofl 19973 Sj-}). 

like doctors, lawyer*, and teachers, Enlightenment clergy composed nature 
journals- pressed plants, or listed regional bird species. Gilbert White, an eighteenth- 
century Anglican curate Vcpt a nature journal recording ihe daily events in ihc 
isthcrn English countryside. In The Natural History &f Scibontc (1789) White 
observed and recorded foraging and nesting behaviour of bards such a* 
the blue titmouse and the 1 and determined the feeding preferences of 

hedgehogs. He accumulated specie* hsls uliJi/uig Carol us Linnacuss newly 
developed Latin binomial nomenclature (G. While 19*5)- Although this is not yet 
1 ntific ecology, the careful notation of range and habitat, the recognition of ihc 
dilTrrcniial roles or niches of individual species, and ihe explanation of regional 
bSotic dirersitj nc necessary precursors to the extraction of ecological principles. 
William Banram. a botanist and eighteenth-century Friend, or Quaker, explored the 
Cherokee and Creek territories of the southern Appalachians. His sophisticated 
descriptions of vegetation in relation to topography still provide useful history 
documentation of biota. Bartram wroie in the introduction le> his journals {192S: 
This world, as a glorious apartment of the boundless palace of the sovereign 
Creator, is famished with an infinite variety of animated scenes, inexpressibly 
beautiful and pleasing, equally free lo the inspection and enjoyment of all his 
creatures.' 



Romanticism and Transcendentalis 



M 



With its emphasis on the contemplation of nature as providing religious or 
philosophical insights, nineteenth-century Romanticism countered Enlightenment 
reduoionism and peittption of nature as mechanical or comprised of dissociated 
dements. Although many Romantics were relatively mainstream Christians or 
evvs. others investigated pantheism or sought a unified spirit in nature. During 
the nineteenth century, Hindu and Buddhist religious lexts began to appear fa 
European-language editions. Henry David Thoreau was familiar with Ihe A%- 
avajgitu and, with Ralph Waldo Emerson, translated Eugene Burtipuf s French 
language scholar.^ en Buddhism into English (Hodder 2001: 143-5, »77* 
rhe Trarucendenlalist world-view was based on the more ancient concept of 
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correspondence. The human community it a ooaB microcosm within a much 
greater macrocosm or the transcendent domain of nature. The ultimacv of ihc 
great cosmos infer* that there is a law implicit in the scheme of things, 1 Control- 
ling, providence, a natural or moral raw that unfolded in ihe very order that live 
cosmos represented' (Albancse 1988: *i 1. 

Hurnanticism and Transcendentalism perceived nature as highly dynamic and 
wbiect to change through deep time. The English painter f. M W. Turner chose 
avalanches in the Alps and converging currents at sea as his subjects, invoking ihe 
chaos of nature lo reflect the deeper meaning of human life. Thoreau was m 
accomplished field naturalist and ihe first person to fultv describe the process of 
pknt succession, an important eeo],»gka] concept. Hb talc work Faith m * Stid, 
suggesting the spiritual value of ecological process in its title, describes revegeUlion 
of exhausted farm soil and the strategic* of different native plant species fur dispersal 
(Thoreau 1993)- In My First Summer m rhe Sierra, John Muir. founder of the Sierra 
Club, enthusiastically describes ihe effects of spring floods on ihe stream channels 
Hid the- origin of the moss-covcrcd boulders, once transported by glacial melt water. 
He then contrasts Ihese major geological forces to the small low tones of ihe current 
gliding past the side of the boulder- island, and glinting against a thousand smaller 
stones down the ferny channel!' Muir -<i9li;47-9J Concludes: 'The place seemed h 
where one might hope to sec God.' 

Scientific: ecology's dedication to comprehending the whole as more than ihc sum 
of its parts and to describing natural process in terms of embedded cycles has 
intellectual precursors in nineteenth -century philosophy and theology. Ernst 
Haeckel. for example, was a founder of the Monisi League, which seeks a unified 
all -encompassing reality (BramweJI 1989: 39-56}. As K. S. Shrader-Frechette and 
E D. McCoy (1993: 179) have argued, however, the complexity and stochastic nature 
of ecological process in a forest or coral reef or other living community have actually 
inhibited the development of 'exceptionless empirical laws and a deterministic 
general theory" Ln ecological science. Today's community ecology, for example, is 
still largely based in the analysis of specific natural history based cases, albeit a far 
more mathematical form of research than its nineieenth -century counterpart. Philo- 
sophical holism has presupposed a greater order, which has proved very difficult to 
define scientifically. 

A second realm erf subtle religious influence is in Ihe early ecological emphasis on 
the climax concept, advocated by American ecologist Fredrick Clements, who pro- 
posed that ecological succession ended in a stable biota community with relatively 
predictable components. Early ecologies maintained a strong dichotomy between 
natural and human-influenced ecosystems. The Transcendemaiist interest in the 
primal wilderness reflects nineteenth century valuation of undisturbed nature as 
Edenic, and therefore existing in an eternally unchanging and perfect state Williams 
1987)- The Hudson River School of landscape painting saturated wilderness views 
with 'divine light' and utilized inaccessible mountains as metaphors for C*od. Today i 
ccologists have curtailed the definition of an ideal climax community and, taking a 
mure post-modern perspective, treai the outcomes of disturbance and succession as 



relative to specific conditions and the history of a locale, if subject to rule* of 

Exunplcs of direct reKgiotU influence on ecological paradigms arc few, A potential 
cose is the work of W. C Alice, a Quaker wh... holding commamtadui values, 
believed that ecology had placed an excessive cmpha&i* on compeiiiion and 
should further research eo-opctttion between species and individuals (pen, 
cornm., R- H Miiitaker: Mcintosh jg8v). Hi* finding thai co-operation, often in 
Ihc form of flock* OC herd*, was necessary w ,n *" sun-ival of individuals [now termed 
the Alice effea i* important to conservation biology and the management of 
endangered species. Reduction of packs of predators, such as African wild dogs, 
below a critical size may. foe example, precipitate the demise of the remaining 
individuals and accelerate an extinction vortex. 

iohan Doiuld IVcuHCf U9W- lS 9J has argued that the values of progressive 
Protestantism, particularly the Reformed denomi rial ions such as Presbyterians, 
Quakers, and evangelical Methodists* have 'provided an important spawning ground 
for environmental reform m-uernenul Worsler listi lohn Wtxlcy Powell, carry 
csplorer q( the Grand Canyon and advocate of water conservation; Stephen Mather, 
Director of the US National ftirk Service; Mar)- Austin, natural history writer; 
William (X Douglas. Supreme Court Justice: and lohn Muir. as example* of envir- 
onmental leader* from strong Protestant backgrounds. Important addition* to 
Mforaier'j list are Rachel Canon, a Presbyterian iLcai 1997) and Howard Zahniser. 
aframer of the Wilderness Act and a Free Methodist (pcrs. comm., Zahniser family). 
Worster (1993: J9*-9* proposes that Reformed Protestantism has left a legacy of 
moral activism, ascetic discipline, egalitarian individualism, aesthetic spirituality, 
and support for applied science, which afeo characterize American environmental 
ism. and thereby influence the trajectories and research priorities of environmental 
science, 
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The Post-modern Dialogue between 
Ecology and Religion 



Through the second half of the twentieth century to the present day. political 
response to enrijonmental degradation and the impact of industrialization 
has driven most religious dialogue with ecological science In an article published in 
Screw* in i#*. Lynn White fe concluded that the Christian emphasi* on a tran- 
scendent deity who is exterior lo and above nature was a major root of techno 
industrial culture's disregard for nature. White pointed to St Francis of Assist as j 
posuhlc ecological role model and suggested that non-Western religions such as 
Buddhism might be inherently more environmentally sensitive and accountable. 




,„ thevigormn dialogued fbDcnved. religious environ™™,^ havechosen from 
among three basic <ira<c*ies: reviving or eatracting ccoWallv JZll I r H 

* ro ore ecoog. ally sound or reforming the world", religion, ,0 ^^ 
effectively with planetary environmental degradation 

Attempts at recovering an ecologically friendly religious heritage include in., 
rflulher*, rhcologan Paul Santmirc M w*o .^ es^ZT^t™ 
White r. constntcted BrorAer E»rt!r .We. G* .* *** >L T^fCn^ 
an environmental theology based on the life and numnV *f it, T 1 

&*to following in Ac footsteps of S, Antony lhe Qml of ^ jn(J 

Chnst fan spirituality . ongmattng whh sain,, „d, * Brigi, and (Wunfc rf 

cd.br.ued by the p.*, Rum, (CJar te **«,. Hindu* have sough, inspire J 
environmental praeKce ,n the myms of Krishna .he cowherd (Prime .992) Lookitm 
for more cnuronmentally compatible religious alternate Wevterncn. have owl- 
led Un Buddhut contemplative practice and emetics » «„ „„«. to , ^„ 
umbnund.ng of nature Western Buddhists see themsehx* as "promoting a differ- 

" l ST J* ,C i Can ,nnUCnC ' "* balanCC °' aCU th * add «° OT ^.raci ^n. the 
«xths burden iTmunennan 1992: 74-5). TTie New Age moV em m ,, in «p«reto np 

elements of differed! rel.^ons, his advocated Nairn American beLefi as p.id« to 

eanh-fnendly Imng. invoked the Eightfold Path of Buddhism, and studied lhe 

oeaiKHi-centwd spirituality of former Dommican friar Mathcw Fox (Peters , w , 

IniellectuaJ and community leaden of all the worlds religions have articulated 
eth.cjJ and ccwmological rationales for better environmental care. These include the 

fii Rowing; 

The belief that the capnos or living creatures have inherent or intrinsic worth Genesis 
1, the first book of the Tonh or Pentateuch, proclaims that God created and blessed 

lite and declared that even the creeping things and the sea monsters arc good'. 
The Hebrew word for good' is tab, implying that creation is both worthy and 
beautiful Miration 1993}. A Pagan might argue for inherent worth based on deit.es 
emanating from nature and an understanding of nature awe. Zen Buddhists, 
in contrast, may find Western theological definition* of intrinsic value incom- 
patible with Buddhist concepts of emptinew. A Buddhist might instead nd*DCMe an 
emphatic identification with all life' or a traiwpenonal approach 10 all thaws 
(lames- 2004: 102-3). 

Encouragement of indivMml and community responsibility tmmrJ the environ- 
ment Buddhists, teach that uncunirollcd craving (mxho) and Rtffermg idukkha) 
not only himi the hurain who clings lo them, but ilw prompt poor envirannwnui 
lecision making (Harvey joqo; Tucker and WilEams 19971. Jews have inwked 
pnndpkj from Ihe Torah, such as bal tuslnhit. or do not destroy; forbidding 
wanton destruction of nature (Schwartz 1001). Religions in general have generated 

Stmttfiio.s for fiimmimlTv ,«r<.-. n ;>..,ft: nn A ---_—.:_ .»: .* .... .. •_• r 
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environmental account*!'^ ctliKacE0n.1l literature, congregation- and school. 
btttd environmental programmes grass-roott resistance 10 environmental health 
threats, and restoration and sustainable management projects. 

A belief thot the world irgfooif *"'i tytrir Indigenous religions of the eastern 
North Amman woodhnJs Brail wanton destruction of game or environmental 
resources mil of roped for mamto, or a supernatural power taftttiog nor just other 
species, but also inanimate objects and landscape features as well (Tookcr 1979; 
11 .ipancsc care for nature is encouraged by Shinto, where htnii inhabit rrees. 

nxltS, and mounuios (Eaxhart 1982), Christian theologian Jurgen Moltmann {19851 
has advocated a paneniheisi interpretation of the universe which emphasizes divine 
immanence in the physical and birtk environment, while Sallic McFague < [$93 ) has 
proposed an organic model of the Earth as God's body. 

A belief that hunuimty h spiritually linked to the universe or cosmos For Daoists, 
right relationship arises from religious experience, rather than from theological 
dogma or formulations* Chinese religion emphasises xiao, or filial piety, which is 
extended, not just from the family lo the state, but lo the entire natural world— a 
realization arising from the ecstatic religions experience of union with the entire 
cmironment' (Paper loot: 118; cf. Girardot ft at iooi). Roman Catholics recognize 
the saaamentalitv of creation, and reflect on the passage oJ 'life's, seasons of growth 
and dormancy in the liturgical calendar 1 Irwin 1996" J. According to the DaJai Lama of 
Tibet (2000: 16-17): 'M\ material objects can be understood in terms of how the parts 
mpooc due whole, and how the very idea of whole depends upon the existence of 
the pans. ... So when we consider the universe in these terms , . . we also understand 
that the entire- phenomenal world arises according to the principle of dependent 
origin-* For the Buddhist, things, including humans, "do not have an independent 
autonomous reaJi: 

A belief rfcaf religious and athural presentation and ecological preservation art 
integrally linked Far indigenous peoples the native species, natural events, and 
regional landscapes which are threatened by environmental degradation are critical 
lo religious rituals and traditions I Grim 2001 ). The Navaho hast struggled to present 
Glen Canyon dam from flooding sacred Rainbow Bridge, a natural rock arch, among 
other ritual locale* (Kelly and Francis 1994). Hindu women of theChipko movement 
have placed tbemserves between logging crews and sacred groves in order to protect 
both religious traditions and the important ecological service* the tree* providr, such 
as firewood and watershed protection (Prime 1992) Ladakh Buddhism, from the 
high mountains of central Asia, emphasizes rituals linked to seasonal rhythms, and in 
response to a dime till physical environment values frugality and recycling so com 
pletdy that there a literally no waste. In Ladakh, where the populace face* an influx 
of tourists, conversion to a cash economy, and the disintegration of ihe indigenous 
culture, Buddhist organizers have begun organizations to promote cnvironmenially 
sound development {Norherg Hodge 1993: 46), Religions may also .share environ- 
mental concerns such as the preservation of Mount Kailas in western Tibet, which is a 
sacred locale for Hindu, Buddhist, lain, and Bonpo practitioners (Johnson and 
Moran 19U9). 
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Ecology's and Environmental Science's 

Impact on Religion 




Since the Second World War, ecokgy has mercasingJv influenced religion. Scholarly 

.nvotigatian of ihe structure and function of religions has invoked ecobgU modeU 

,nd concept*, including those of energy and nutnrn. flow through wes^erm 

uhptttion to habitat, interspecific competition, populalkin regular.^ and tesil,' 

ena 10 di*turbance- Roy Rappapon in P& fo , ^^ (l968 , inmEi d thc 

rdaooiuhip ai ntual feasts to management and consumption of New Guinea wild 

pig herds, and thereby the distribution of calories and protein, Richard NeW in 

Make Pv)** to the Haven (1985) correlated Koyukon taboos and region of 

hunting 10 the carrying capacilies and population dynamics of northern «m 

species. Religions, particularly new or alternative" religions, have directly invoked 

ecological terminology and concepts. Today's pagarK believe themselves to be 'fun- 

dameanUy "Green* in philosophy and practice: and borrow scientific language in 

defining humanity as 'one part of an elaborate and evolving commumtv of beings, a 

web of life, an ecosystem' (Harvey 1997: 126, 131,1 

World religions have applied ecology to cosmology. Beginning in .he ,970s. 
ChnstiMS began to capitate- environmental theologies, dubbed 'ecotheologies' as 
the efforts expanded in the 19*0$ (Brattton ,^3). Christians often retain tradition*] 
vocabulary and the Unitarian Godhead, svhik attributing the bioeuwaft rcsultmv 
from evolutionary process to thc ultimate character of thc Creator or' the Hot/ 
SpiriL Similarly. Hindus have explored Vcdk cosmology, where karma is ihe source 
of the planets productivity. Hindu sacrifice and food offerings establish a recipro- 
cal relationship with the ecological energetics of the Earth (Prime 19$* 31 >. Hindu 
dtorrna. coring for the welfare of ail Irving beings, is an ethos giving rise lo 
harmony and understanding in human relationships with *H of creation (Owivedi 
2000). AJehough God Is independent of ihe Five Great Elements, the Elements are 
not separate from God and support the function of the universe. The earth is 
Dharani and the Mother of all living; thus life has value above that of property or 
inherent worth. The Hindu practice of Yajntk incorporating both the sacrifice of 
the individual ego and the ritual burning of impurities, removes human greed and 
lust from the environment (Rao 20001* These concepts in turn inform scientific 
process. AprTel -Marglin and Parajuli (2000) have contrasted supposed scientific 
separation of facl and value in nature and notions of disembeddedness versus the 
embeddedness of ethnic Hindu communities protecting 'sac red groves', which >erw 
as wildlife and forest preserves. 

I"hc impact of a single theory from environmental science mav be demonstrated bv 
investigating the interface of religion and chemist lames Lovdock'> concept of Gaia, 
*hcrc life interacts with and may partially regulate planetary geophysical dynamics 
such as the composition of the atmosphere. Buddhists have responded by analysing 
the connection between the cosmic order [dfcfinu and Gaia iBadincr iw>K 



i jmhrisu conclude thai Gaaa unifies life *nd non-life I Harrison 1$99)< Chmlun 
fetniiufl Rosemary Rwcthce (1992) has compared Teitturd dc Ckudbft Omega Point 
to Gab, as both assume a living and evolving plana. Ructher uses Gaia to model 
planetary healing. Eric Roscnbluni (aooi> Wggeatf that rtfcfcuit ohm. or ecosystem 
restoration, is consistent with the Jewish mystical concept of redemption, which » 
analogous to mending ihc broken blood ve^U' of creation. By presenting the Earth 
as an integrated, dynamic entity, ihe science encourages monotheism or pantheism, 
rather than a portrait of nature personified by multiple deities forming an anthro- 
pomorphu assemblage. Scientific holism and systems modelling have fuelled 4 
conceptualization of the great £»kMc*s for today's feminists, which ts more universal 
than the classical Greek portrait of the earth as yi, or as a female deity in a complex 
pantheon. 
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*, disenfn.nch.se cthmc mwontw. During the nineteenth and first half of the 
twcntie.hcentury. National Socialists (Nub) and others with racist or ultra -nationalist 
agC nda» touted socul Darwinism and .deali^ concepts of human itfaftmihip to 
the ecological landscape as evidence of the inadequacies of 'foreign or supposedly 
■non-natiye- ethnm.ies such as lew*. Daniel Gasman (ft*) and Anna Bramwdl \ .*») 
have implicated BnWI HacckeL whose writing.. Men admired by rtek involved in 
alternative religions as a schohir forwarding ecological nam. The US National Park 
system iw esi.Tbl.shed to preserve ruturalenvironmenu, buioriginally excluded Native 
Americans. Indigenous peoples continue to have major concerns about the economic 
abuse of scientific expertise IO rationalize environmentally damaging development 
endeavours, remove control of natural resources fmm regional cultures, and denigrate 
Ihe legitimacy of religious rationales for emimnmctrtai management. 



Religious Critique of Ecological and 
Environmental Science 



Although ecology is -in inherently evolutionary branch of the life sciences, funda- 
mentalist Christian rejection of evolutionary paradigms has not been a mapor 
component of Christian interaction with ecology. Advocates for intelligent design 
of living organisms have shown little interest in debating ecological principles, even 
though the historical! understanding of God as Designer was a key motive for 
Christian study of ecological process. Challenges from the major world religion* to 
cm'tronmental science primarily concern the social interpretation of models predict- 
ing environmental stresses, such as demographic projections of the growth of the 
Earths human population or computer-generated estimates of increases in regional 
surface temperatures thai are driven by climbing proportions of greenhouse gases in 
the atmosphere. More conservative Christians and Muslims, for example, may be 
troubled by advocacy' for regulation of human population growth based on predic- 
tions of future natural resource shortages. 

Adherents to new or "renewed" religions, such as Pagans and Wiccans, are often 
sceptical of sciences influence in post -modem economic and political culture, ami 
perceive their own return to respecting spirit in nature as healing or countering the ill 
effects of techno- industrial societies" excessively rational, unfeeling, and manipula- 
tive approach to the environment. While eeoicminists, including those committed to 
goddess-centred spirituality, are seeking to dialogue with scientific ecology, they 
contest its assumptions, research priorities, and disregard for the perspectives ul 
women and indigenous peoples. Ecofcminists have critiqued the application of 
hierarchical structures io ecosystem ajulysia and the eulogists' preference for study- 
ing competition fn naluic rather than mutualism and co-operation among organ- 
isms (Warren !*«; Zabinski IV97>. 



The Globalization of the Dialogue 
between Ecology and Religion 



As the Earth enters an era of globalization of national economies, there has been a 
call from both academics and environmentalist* to encourage all religions to respond 
to pfanet-wide environmental issues in terms of their own traditions, rituals, coda, 
and cultures. In 1086 philosophical environmental cthicLst Eugene Hargrove edited 
Religion and Environmental Crisis* which emphasized Christian perspectives, but also 
included articles reprcsentiing world religions such as ludaism, Native American. 
Islam, Danism, and classical polytheism. In 199: the World Wide Fund for Nature, 
aware that religious values could cither help or hinder public understanding of 
environmental science and politics sponsored a series of short, accessible volumes 
on 'World Religions and Ecology" summarizing the positive environmental values of 
Clirisuanity. Islam, Judaism, Buddhism, and Hinduism. Between 1996 and 1998, the 
Harvard School Center for the Study of World Religion hosted a scries of environ- 
mental conferences. Mary Evelyn Tucker [200* 9). who spearheaded the project, 
believes that: the environmental crisis calls the religions of the world to respond by 
finding their voice within the larger harth community In so doing, the religions are 
DOW entering their ecological phase and rinding their planetary expression: In 
addition to the fi^c religions covered by the World Wide Fund for Nature, the 
Harvard conferences sponsored commentaries on Confucianism, lain ism, Danism. 
>md indigenous religions, thereby greaiiy expanding the representation of Asian, 
southern hemisphere, and oral traditions. 
As ecological and environmental science enter the twenty-first century, their 
ic with world religious is indeed continuing to expand. E>eep <co!ogtst$, who 



promote a bioccntnc ethic considering both spirilunlilv and egalitarian political 

values have encouraged response* Uom a variety of religious perspective* flUrnhill 

.11 ■-.! I -iitlicb ?ooi). University and seminary course and programme offerings are 

becoming more common .» |M thcrextboofcs supporting them C Kinsley 399V, Podl 

loot) Inhn Carroll and Keith Warner (1998) hat* forwarded the tdcflti&c voice i n 

Eadogy onsi ^tgion; ScientisBS Speak, where comment. Hor* include sorinhioUgivt 

E. O. Wilson on fhe topic of natural philosophy. Hint Norse, a Jewish conservation 

biolopvt, on the meaning of death m nature: and ecobgisl William Gregg nn Bah.fi 

values and cnvironment.il management for a sustainable biosphere. Rather than 

merely offering a summary of some idealized human interaction with nature. 

religion* interaction with en vimn mental science is becoming more specific. Ic is 

now engaging individual environmental issues, including human population growth, 

globiJ warming, the preservation of endangered species, and the management of 

specific ecosystems such as oceans, forests, and rivers. Among other benefits, these 

environmental interactions among religions and denominations represent a peaceful 

and thoughtful common attempt to solve urgent practical problems affecting the 

quality of human life and the Cite of the Earth's diverse species and ecosystems. 
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CHAPTER 14 



NEUROPHENOMENOLOGY 

AND CONTEMPLATIVE 

EXPERIENCE 



EVAN THOMPSON 



Introduction 



Scientific tavwigation of the mind, knosvn since the 1970s as "cognitive science ", is an 

interdisdpnnary field of research comprising psychology, neurosriencc, linguistic 

nputcr science, artificial intelligence, and philosophy of mind. The presence of 

philosophy in ihii list is telling. Cognitive sdenee, although ins.itutionallv wdl 

staMished. is not a theoretically scaled field like molecular biology or high-energy 
physics. Rather, it includes a variety or competing research programmes— the com 
putatjonal theory of mind (also known as classical cognitive sdence). connection^, 
and dvr»m>caJ and embodied approadies~who.se underlying conceptions of men- 
lahry and its relation to biology, on the one hand, and 10 culture, on the other art 
often strikingly different (see Clark 2001, for a useful overview). 

It is important .0 keep thus situation in mind in any discussion of the rdationship 

between cognitive ^.ence and religion, for different iheoreticaj perspectives in 

cogmuvc sconce can combine with different sdentinc approach* to religion. Rath* 

han rcv,cw these possibilities here, however. I shall describe one recent approach. 

^wnasnmmphcnommolog, -Lutzand Thompson 200* V ilrd a i 99 6>. Although 

science rvarda „ «t m ,). The central idea of the embodied approach is that 






eegnHN 1 fc the noebt o sk.lful know-how in Owed .cttaa The most important 
feature of this approach, for cut purposes hfK , ls ||wl ttpeAnm h nw J n m jh 
epiphenomcnal sidcuuc but » considered central to any adequate undemandin, 
the mtod, and according* needs to be investigated in a careful pl^omenologL. 
manner. Phenomenology toi experimental tl ,g mIrvc ,<*.„„ 3fe |hus fm £ wm _ 
pkmeniaryaml mutually informing modes of investigation. Neumphenomenohw 
builds on th.s view with the specific aim of understanding the nature of conscious- 
ness and subjeclivity and their relation to the brain and body. 

The working hypothesis of neurophenomenufogy ,s that P hcm.rne«HogicaI 
account, of the structure of human experience and scientific accounts of cognitive 
processes can be mutually informative and enriching (Thompson W0 6 : Varcb 
aL 1991: Varda 1996). The term •phenomenology- in this context refers to disciplined 
nrst-person way, of investigating and analysing expenence, „ exemplified by 
the Western philosophical tradition of phenomenology IM„ IU1 M0O | tnd Mm 
contemplative philosophy especially (though not eaxftidvdy) Buddhism. The 
reason why the Buddhist tradition is particularly relevant in this context is that ... 
cornerstone is contemplative mental training and critical phoiomenologkal and 
philosophical analysis of the mind based on such training (Dreyfus and Thompson 
2007; Lute cf ah zoo?). Thus, neuropticnomenology intersects with religion not 
so much as an object of arientitk study, as it h for the cognitive sdence of 
religious beliefs and behaviours (e.g. Boyer loot, zooj. 1005), but rather as a 
repository of contemplative and phenomenological expertise. According to QeutO- 
phenonwnolo}.! , such expertise could play an active and creative role in the scienti- 
fic investigation of consdousness (Lute er aL 1007: Lute and Thompson 200$ 
Thompson 2005). 

Religion indudes many other things besides contemplative experience, and many 
religions have little or no place for contemplatisT experience. Convcrsdy. contem- 
plative experience is found in other contexts besides religion, such as philosophy 
(McGee 20001. For th«* reasons, the term ■religion, at least as it is generally used in 
the West, is not a good designation for the kind of practice and experience that 
ncurophcnornenology seeks to bring into constructive engagement with cognitive 
science. A better description might he the kind of self-cultivation and self-knowledge 
cultivated by the worlds contemplative wisdom traditions" (Depraz t-f aL »oj). Nor 
does the term 'science-religion dialogue' describe the motivation for neuropheno- 
rnenofogv. for the aim is not to compare, evaluate, or adjudicate between the claims 
ol sdence and religion, but to gain a deeper understanding of human experience by 
making contemplative phenomenology q partner in the scientific investigation of 
consciousness. 

Of course, if'sdcncc-religion dialogue' were understood as this sort of task— and 
many, especially in the Asian traditions, do understand it in this way— then the gap 
between ncuropheiiumomilngy and religion-science discussions would not be so 
great. Similarly, if the goal of gaining a deeper understanding of human experience is 
taken as a religious practice— n (l certainly b in Buddrmm — then neurophenome- 
nolngy might be seen as part of, or at least parallel to, religious practice. 



The Jamesian Heritage 



Over kki vears ago. William lames, in hit Pnrnrpks of Pfyxholvyy. Wrote that m the 
studvof subjective mcni-nJ phenomena, 'inirosrwiiveGr^rvation is what wr Fmvc to 
rcry <vn first and foremost and jfwayV Ifamrs 1981: 185J. Psychology, as James pre- 
^-med it in This landmark book, is the study of subjective mental plKnomena-^ 
mental event* as experienced in the first person — a* wcH a* Ihc study of how mental 
ctetes are related to their objects, to brain slates, and to the environment. Where-u* 
physiological psychology studies the relation of mind and brain, including the 
rural!* i-volved 'mutual fir' of mental faculties and the environment, introspection 
studies mental states- in their subjective manifestations. Yet, what exactly is introspec- 
. v lames continued: "The word mrrospecn'nn need hargjy be defined — it mean 4 of 
course, the loolung into our own minds and reporting what we there discover 
,-rytw apws Thar *v thtrr distfnrr stares offonsciirtdSnt^ (James 198s: 185). 
Thia passage is often quoted, but less often remarked ts that James hardly thought 
introspection to be easy or an infallible- guide to subjective mental life. Laier in his 
book, when discussing sensed moments of transition in the subjective stream of 
thought and feeling, he wrote: 

i<t anyone air a though* across in the middle and get a look at it* Section, and he will 

** hen* difficult uV imiospecuve observation of ihe transitive (tacts £$-.-. The attempt ji 
introspective an*lr?» in these cases b infra like seizing a spinning lop to catch iu motion, or 
irying 10 mm up The gas quickly enough to see how ihe darkness looks. ( lames 19S1; 2UV-7) 

James dearly did not think that we already know the nature and full range of 
thought and feeling simply because we are able to look into our own minds. In 1904 
lames heard the Theravada Buddhist renunciate Anagarika Dharmapala lecture at 
Harvard oil the Buddhist conception of mind According ir» ih* ftuddhUt view, iherc 
is no single, permanent, enduring self underlying the stream of mental and physical 
ewemx Afterwards* lames rose and proclaimed to the audience, This is the psych- 
ology everybody will be studying twenty-five years from now." He apparently meant 
not so much Buddhist psychology per se. but a psychology of the full developmental 
range of human consciousness, pursued with the kind ol phcnomenologicaJ preci 
sion exemplified by Buotfhisra (Taylor 1996: 146) 

James's prediction, of course, was too optimistic. The words of another founding 

tamer of American psychology, fames McKccn Cattell. also from 1004, indicate the 

pain that much of psychology took in the years to come: 'It is usually no more 

lor Ihe subject in a psychology experiment to be a psychok.m. than it i, r .1 

the v.v.secird frog to be a physiologist' (Catlcll *o* as quoted by Lyon., i#tf: 23). 

strategy that psychology pursued was to objectify the mind as much as possible. 

behavioural performance, physiological response, or. with the rise of 

hen cognitive science, as non-conscious information processing. 

consciousness became 4 taboo term; introspection was rejected as J method for 

investigating the mind; and it was no longer necessary for the psychologist to have 
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jny disciplined first-person expertise in the suhjectrvto of mental life Although 
.here Kcrc notaWe exceptions .0 this trend, such « Grstali psychology and pherwnv 
cnologieal psychology, th.s taboo of nihjectiviiy' fWalbec 2000) has influenced the 
scientific study of the mind for decades. 

It has taken over a Century, not a quarter of one, for the science of mind to begin to 
find its way back to lamas vision of a science of mental life, inducting the varieties 
of religious experience' (Junes i 997 >, which integrates experimental psychology, 
rcuroseience. and phenomenology. In recent years, a small but growing number of 
cognitive scientists have come to accept that rhere cannot be a complete science of the 
mind without understanding subjectivity and consciousness, and that cognitive 
scienceaccordingly needs to make systematic use of introspective first person reports 
about subjective experience (lack and RoepstorrT 2043, 2003 1 As cognitive neyrosci- 
entist Chris Fnth recently staled: "A major programme for 21st century science will be 
to discover how an experience can be translated into a report, thus enabling our 
experiences to be shared (Frith 2002: 374)1, 



Contemplative Mental Training and 

Cognitive Science 



This renewed appreciation of the first-person perspective raises the question of bow 
10 obtain precise and detailed first-person accounEs of experience. On the one hand, 
it stands to reason that people vary in their abilities as observers and reporters of 
their own uiciu.il lives, and that ihcse abilities can be enhanced through mental 
training of attention, emotion, and metacognition. Contemplative practice is a 
vehicle for precisely this sort of cognitive .ind emotional training. On the other 
hand, it stands to reason that mental training should be reflected in changes to brain 
structure, function, and dynamics. Hence, contemplative practice could become a 
research tool for developing better phcnumenulogies of subjective experience and tor 
investigating the neural correlate .-t consciousness. 

The potential importance of contemplative mental training for scientific research 
on consciousness is central to neurophenoinenology i/Lutz el at 2007). Concrete 
ncurophenomenology proposes to incorporate first-person methods' of exam 
ining experience into experimental research on subjectivity and cofncjojusncsi 
First- person methods sensitize individuals to their own mental lives through the 
systematic training of attention , rtnorJon regulation, .ind mclaCOgnUivc awareness 
(awareness of cognition) (Varela and Shear igoo). Such methods and training has* 
been central t.i the ISuddhist tradition since its inception (Wallace 199*, 1999). In 
Tibetan Buddhism. contempt ive mental training is often described as a systematic 
process of 'familiarizing oneself with the moment- to- moment character of mental 



Crafts (Lute o2 soo?l. This description points towards the relevance of contem- 
plative mental training to ncuropbenomcnciJogy uontemptoTive I Mining lultfvata 
.1 capacity far sustained, attentive awareness of the moment- iu moment flu* ^f 
ejcpefniKt ii vvri.it fames, famously called the stream of consciousness'. For iha 
reason, the Buddhist tradition holds ipec»] interest for ticurophenomcnobn 
(1 JttZ ri el 2007: Vareta ft ai 1941K 

ft 1* worth reconsidering, rrom this vantage-point of contemplative menial trdin- 
tng. bow p^ycholog OiRM to reject introduction shortly after lames. Accordfns 
to the standard history* introspection was given a fair try but failed. It allegedly failed 
because the two rival schools oh irttrn>pcctaom>l psychology were unable to agree 
whether there was such j thing as imageicss thought, lames had already observed 
however, chat the form of introspection practised by these schools was stilted and 
tediiuM. because tt focused on the sensations caused by irn|K>verishcd sensory stimuli 
(fames iq£i; 191-2). It is not surprising that introspection of this sort turned out toftc 
so unilhinunatmg, as Gcstalt psychologist* and phenomenologists also | aTer 
remarked iKohler i9ar- 67-99; Mcricau-Ponty 196.2:3-1*), Furthermore, the textbook 
history neglects to mention that the rival schools did agree with each other at the 
descriptive kvd of introspective phenomenology; their disagreement was instead at 
the kvei of theoretical or causal interpretation. One lesson lo be learned from 
this debate, therefore, is not that introspection is a useless method for obtaining 
descriptive accounts of subjective experience, but rather that psychology needs 10 
discriminate carefully between the description ofsubjecuve phenomena and causal- 
explanatory Ihcoraing f Huribert and Heavey 1001). A similar lesson should be 
drawn from the famous studies of Nisbett and Wilson in 1977: they observed thai 
subjects often said that their behaviour was caused by mental events when it was 
really the resuh of external manipulation. Yet these inaccurate subjective reports were 
lusal-amlanarory in form, not rigorously descriptive and phcnomcnologkaL Again 
me !e»on to be learned is Jut experimental participants need to be coached to pm 
stria anention to their felt cognitive processes and to avoid causal-evpJanatory 
conjectures (Huribert and Heavey 2001 1, 

Yet how is such attention to be cultivated? First-person methods of examining 

experience are concerned with precisely this question (Varela and Shear 1099). What 

makes Buddhist contemplative mental discipline exemplary in this context is its 

pragmatic refinement and theoretical sophistication (Dtpraz et ai 2003). Whereas 

Tames described introspection as simply looting into our own minds and reporting 

what we there discover: Buddhism speaks of sustained attention to. and analytic 

-ccmrncm of. ones own mental processes. Buddhist phenomenology distinguishes 

mm attention*! Mah.lity and instability due lo mental excitation, and between 

tter*»wl vmdness and dullness due to mental laxity (Wallace 1999). Buddhist 

Jl il^ aBBa ihC "**«V**™ monitoring of these qualifies of 

.on. and Buddhist cpUtcmology discuses the degree to which a mental COgri- 

ascenarns or fails to ascertain its mental object, according to various conditions 

I Dreyfus m .Va.rding xo .Jus perspective, if the stream of though, and feeling is 
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turid. rather than turbulent and murky, then inspection in lames'* sense will be 
much richer in its discoveries and reports. 

The working hypothesis of neurophem.rnenology appeal to this notion of refined 
first person observation and description of subjective mental events In an opal 
mental context, this working hypothesis is twofold. First, pheiiomenologicallv pre- 
cise first person reports produced through mental training can provide important 
information about endogenous and externally imc onto -liable fluctuating of 1110- 
menl-to -moment experience, such as quality of attention fLutt er al 200*), In 
addition, individuals who can generate and sustain a particular type of contempt 
live state cultivated in the Buddhist tradition— a state in which one's mind reposes. 
awake and alert, in the sheer lummosity of consciousness (its quality of non- 
fdteciivc .ind open awareness), without attending esclusively to any particular object 
or content— could provide important information about subjective aspects of con- 
sciousness not readily apparent or accessible 10 ordinary introspection or reflection 
1 1 utz et al 200?). 

Second, the refined first-person reports produced through mcnul training can 
help to detect and interpret physiological processes relevant to consciousness, such as 
large scale dynamical patterns of synchronous oscillatory activity in nam) assem- 
blies. Experimental studies following this approach have already cast light on the 
neurodynarnics of conscious visual perception (Cosmclli er al 2004; Lute et al 2002), 
epileptic activity and associated subjective mental event: {Lc Van Quyen and 
Peritmengin 2002), pain experience (Price ef d. 2002; RainviDe 2005), and the 
neurodynia mical correlates of meditative states in highly trained Tibetan Buddhist 
practitioners (Lutz etal 2004). 

A further conjecture regarding contemplative mental training and experience is 
also important. Individuals who can generate and sustain specific sorts of mental 
states, and report nn thott states with a high degree of phenomenologkal precision, 
could provide a route into studying the causal efficacy of mental processes— how 
mental processes may modify the structure and dynamics ot the brain and body. 
According to a neurodynamical perspective, mental states are embodied in large- 
scale dynamical patterns of brain activity (Thompson and Vareb 1001), and these 
patterns both emerge from distributed, local activities and also globally shape or 
constrain those local activities. One can thus conjecture chat in intentionally gener- 
ating a mental state, large-scale brain activity shifts from one coherent global pattern 
to another, and thereby entrains local neural processes (Freeman 1999; Thompson 
and Varela loot). Thus* individuals who can intentionally generate, sustain, and 
report on distinct type* of mental slates could provide a my of testing and devel- 
oping this idea. 

Ncurophenomcnological research based on the foregoing hypotheses has poten- 
tially profound implications for both cognitive science and contemplative wisdom 
traditions. Were such research to prove fruitful, adep: wcnu-niplatives could become 
a new kind ot scientific collaborator, rather than simplv .» new type of experimental 
participant, for their first-person expertise would be directly mobilised wuhus 



scientific research an the mind. Ti> condiulf this chipter. I would like io relate ihit 
• overall iheiTu ■ is Handbook. 



Towards a Contemplative Science 

of Mind 



At the outset of this chapter I staled that the aim of nearophenomcnology is not 
to adiudkaic between the claims of science and religion with regard i« hurrm, 
experience, but to pin a deeper understanding of experience by making contempjj- 
tive phenomenology a partner in the scientific investigation of consciousness. 
Varela, Thompson, and Rosch (1991 ) haw described this approach as one of mutual 
, ircuJation' between science and experience. According to the logic of mutual circu- 
lation, each domain of cognitive science, phenomenologieal philosophy, and con- 
templative mental training is distinct and has its own degree of autonomy— its own 
pm|HT methods, motivations, and concerns— but they also overlap and share com 
mon areas. Thus, instead of being juxtaposed, diher in opposition or as separate but 
equ.it. these domains can flow into and out of each other, and so be mutually 
enlightening. 

This vision of mutual circulation docs not fit easily within the established frame- 
works of the raencc-rcligjon dialogue. We can appreciate this point bv distinguish- 
ing the mutual circulation perspective from some of the main rcpresenm.ve 
posiijons staked out m the science-religion dialogue, particularly » this dialogue 
touches on the nature of the human mind 

Kru. goring the muiuaJ circulation of mind science and contemplative experi- 
ence : s different from viewing science and religion as non-overlapping maristeria' 
(Gould .wl. TTws separwe-but-equaJ strategy of insulating science and religion it 
highly problematu. It divides science and religion along the lines of a subject-object 
dualism: science addresses the empirical world conceived as a realm (rfooiewMty 

, 2FV% Km £ Ua T ** aAiKtin rMlm ° f hun,an *"*>**. meaning, and 
*ake. .« this ,ub**1-ob,ect dualism breaks down in ,hc face of the intersubjectivity 

TJ^SZST** (T ^° mps0n *»*>- Imcrsubjecttve experience is the common 
S,T''?- aB f *>■*». »«» '■ ^poorly understood when fractured along 
the 1,„« of a sibjeci-^eci tor fact-value) dichotomy (Wallace 2005; 

lo£°correSr , f U !, CiriUla,i0n a f TOh & daftrenl ( ™ m look '^ f <" ** H**- 
S Zt ™ T CXPCr,CT,aS "* NCWb " 6 f!al »3 n * differ- 

««rimtLf „ C ° ^ m ' e5 ' " mcn "" ncd ***• a,c «•**««* «* -imply * 

IS SS* ,0 ~ n *""* «S«"-e scientist being schooled in 
n.qu« and mathemaucal modelling, and future contemplate practitioners bd« 
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knowledgeable in neuroscknee and Mperimctital rmrh ft 1n™ e ■ 
plative knowledge could thus mutual? SSKKS ?T " ld H "* OTl 
environed ibis son of pros^a over a Zurv lo H ^ °* Cr " N " 
^chalogy and rehg.ou, experience (see";;;;^ " * W,ta » OT ** ri ifa 

Third, the mutual circulation approach is different from .h», 
religion, especially evolutionary psychology S^JZSFZ *T' °< 

behaviour (Boyer ,001. ,003. ightS* het cxplll ! I '^l ^ 

Ufa! rdfckn* concepts ta our intuitive SSSSSS^SSSTSS. '" 
and imsfortuiK (see Boyer ln o 5 ). thev negkc, Z ?2 ? ^ ' ?**** 
rdigious traditions. WhVreas eSo^^^SK^r * ^ 

neurophenomenobgy looks ,0 the , o[c (hat conlcmpUi% , ^^ '.^ 
expenence can play m a phenomenologically enriched cognitive science 

, C0 .T 0n iK^ UrC ° f f ,] " W W" 1 " W «*«« «« ***** I have 
contrasted with the mutual circulation approach is that thrv 1 ,l T 

of science- and r^on" largely for ££ ^^^^ 

KJS.^ a / C f™?*™ >-*— "'cgorie, thaThave Z a^ 
,n recem Western history by the science- tdigion conflicts of the Furopean En.,1- 
enrnen. and modernity. As such, they do no, map m anv clear way on ,0 the 
knowkdge ormataon. and soda, practices of certain other cultural traditions, i„ 
pabular iho.se of As,an contemplative wisdom traditions (see Hal 200,). A* 
VvalLKe has recently wn.ten ,n his itttroducdon to a volume on Baddhisrn and 

The assertion thai Buddtem «lud» scientific eicmenis by no ta OTCTlook ., or <)immt . 

concerned w ,h human pu^^ meanin( ., ^ vaiuc , BuI . |jkf ^ ^ ^ 

* th undtmandinr th* '«W of w „rv ln d m cnul e^ience. a, d ,, , lddrns TuV 
quest.ns o what ,he uruyerse. including both ot,ec,we and 5 „biecr,.v ,benonie,a. I 

nV mere fad thai Buddhism .ndudes elements of rdigbn k no. s.fficicn. for singubriy 
atcgarmng „ as a rehgjon. iiny „,o re ,han ii can be cWied on the wbok H * scrrTe To 
«udy th,s favte objectivrfv require, our Wscning U,e pip on fannlu, co*«plual 
o^Otiej and prepanng to confront something radkaB, unfamiliar thai mxy dnftW cur 

ST TT '" ' hc Pr0aas w ""' "^ ,h * " Jtui ol «"« i«« h» relaL to 
the mttaphjSKj] ivioms pii whKh 11 b based [WUtact :ooja: 9-10I 

n iJ^ ChaP ' eT ' 1 bXK pr °P os ^ lh * , ««*"> toniemplative wisdom traditions— 
Hudahum most notably, though not exclusively-arid certain approaches in cogn. 
tire science— the embodied approach and neuropr.ctiomcnok.gy— are not Umplv 
compatible, but mutually normative and enlightening. Through tttck-and-forth 
drcufatum. each approach can reshape the other, leading to new conceptual and 
practical undciMan Jings for both. At stake in this possibility fa nothing less than the 
prospect of a mature science of the mind that can begin to do justice to the rich and 
diverse traditions of human contemplative experience. 
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PSYCHOLOGY, THE 

HUMAN SCIENCES, 

AND RELIGION 



RAYMOND F. PALOUTZIAN 



Introduction 



■«• an interesting puzzle that two broad areas of human endeavour and inquiry, the 
human sciences and religion, both haw among their ultimate goals to understand 
and help human beings, it is hard to find an aim in all of human scholarship that i> 
more lofty and more important liran this one. This is because, whether through 
religious avenues or through Scientific ones, if aw are able to fully understand how 
human beings function— think, feel, and act— we frill have struck upon the single 
most important piece of knowledge of all time. This knowledge is the intellec.ua] 
golden nng. He or she who has knowledge has power. He or she who has knowledge 

ihe workings of human beings, whether it is implemented through religious or 
hrough secular media, has ability akin to thai held by the possessor of the golden 
nng of ancient tales— the power to influence, guide, mould, and yes, even control jl* 
behaviour of other people. 



rout^,™ 1 " '" *" Mp ' tn "* P re P""»« °f «* d-pWi and the- Odin 

Pn^iX Wh TT" WPP ° nCd h " "*"* ™^»*»P- P"«k>n. of .his .hapte, were 

otoL 5^ VW™™ entiUcd Integra,^ Themes in d* Cunt* Sdou» ,. ihr 

^omenuan, Uuhingtan DC, August 1005. 
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Those who aspire ro liberal, democTaiic. and hum,™., j , 
cringe at the though, of such k „ mv | nlg S J^^^ f"^ 
specialised group of authorities, whether" ,h^^ 3£££2' £ £* * 
human nature. ft would be preferred that 2 ring u "n £~Z T k 
bottom of the sea, This ,s became, „ , ht Karri L*ll 7 t g pha '" ,hc 
tadrvMu&or.maflffoups of persons en rusS^T^ T P " t** * 
cannot be trusted to guard and use those Ueasl vj, ^^Z t T!Z 
the good Of the Whole. Yet it is precisely the kind «rT„ T , t compassion for 
possfble. a, least in principle, L K fc fiSSttS^f?' 



It's All Psychological 






Let OS explore the picture that is takmg shape as we began to see what this knowledge 
looks hke and begm to understand the human creature desenbed by i, The 
psychology of re|,g,o„ ,s a rich storehouse of treasure, that offers a compclUns 
argent to .he see nee- religion dialogue. Th,s w,|, become clear as we 1^ 
research approaches and what they can and cannot tell us about religion, present the 

***** fundamental, core ««, that prevail across the myriad specifiTareas of 

I am convinced .hat the psychology of religion and it, companion human sciences 
1 religion are « a threshold. Research and theoretical advances have occurred durine 
the past twenty-five years that are sufficiently powerful to gu.de scholarship >n both 
in.radisciplmary and interdisciplinary ways as far as the eye can see. The fields look 
po.sed. ready to begtn the work that will become their biggest contribution com- 
bined wtth its brggest risk: i.e. the complete understanding of the psychological 
processes .nvolved in religion. This progress has been documented in the Hon**** 
of the Psychology of Region ami Spirituality (Palou.zian and Park 2005a) The 
research base ts vast, and ranges from the micro (e.g. neurological factors in religious 
or spiritual experience) to the macro (religious factors in international terrorism and 
peace), Park and I (Palouwian and Park 2005*) have proposed lhat the integration of 
the vast body of research and that of the future may be facilitated by two pivotal 
Mew the multilevel interdisciplinary paradigm (Emmons and Paloutzian 2003) and 
the : model 01 religion as a meaning system (Park and Fnlkman mr. Park 200s* 
iHberman 2005ft 2005&), lluse two ideas, respectively, provide the overarching 
umbrella under wh.ch integrative research and theory is encouraged and j common 
anguagc that can apply to religion as it is studied k.oss all topic areas (Park and 
I'akiutzian 2003). 



Psychology of Religion or Religious 

Psychology? 



I lake it as j gjrca that in order tor this large scjence-retigion conversation to yield 
benefits for ihc world it is necessary for all participants ro engage in it with a truly 
open mind. In Ihc idea! case, all persons would Itstcn and speak Jo the issues with 
detailed ohKctiviiv Bui it is questionable whether 'objectivity' exists and even if j| 
rs, ptychological research eonsistenth show* that people approach tasks of per- 
ception ami interaction from the point of view of then own biases lAJickeeifil, ini) 
Scholars are no dilrerent- 

NcA-ertheless, the imp*." tamtt of enabling all minds to be genuinely' open is made 
dear when we examine the difficulty of finding common ground when one or more 
of the participants believe* that he or she fus the truth and that it is absolute, For 
example, those who espouse so-called Creation Science insist that the earth j* 
between 6,ooo and 10,000 years old. deriving this view from one interpret a Lion .f 
the Book of Genesis. This »oung earth 4 view is arrived at logically prior to and 
independent of an examination of the data. Thus when the da la are examined, they 
are attributed to a process that conforms to ihe prc-held view. No other conclusion ts 
acceptable. It would seem, therefore, that if a point of view is already hdd in a 
sufficiently fixed, absolute way, there is little real capacity (01 dialogue. The danger is 
that there may be only combat. 

Sfmikr difficulties can be seen among psychologists attempting to dialogue who 
presuppose either a secular Western epistemology or a Muslim religion- based episte- 
indogy, Kbahli and Colleagues (2002) and Murken and Shah (.2002) present a dialogue 
between a Western psychologist of religion and an Islamic psychologist. The epi sterao- 
lofticaJ assumptions of the two participants differ in ihi* extreme: they are incompat- 
ible. In the secular Vtfestcrn mind, religion is an aspect of culture similar to other 
aspects By contrast, in the stria Islamic mind, religion defines the culture, so that all 
other aspects of it are subsumed within the religion (sec the remarks by Murium in 
KhaJili ct aL 2002). Thus would include knowledge and the conduct of science. Tne 
published dialogue illustrates the long way we have to go to bring others into thb 
convcrsauon. Sooner or later it is necessary for people on opposite sides of an issue to 
collaborate In uScpsycJiokigy of rehgion this would be exemplified by psychological 
researchers conducting projects on problems that concern ihcm both and thai cannot 
: addressed Without the full mutual participation of both sides. It is the co-operation 
of people who think in different way*, working on research projects of mutual benefit. 
w automatically engages them in dialogue with each other. Fundamentally, this 
means doing psychology of religion rather than religious psychology. 

Rdigiws is not one thing, however. It is a multidimensional variable whose facets 
mclude beliefs, knowledge. praaic « ( fcdin ^ tf^ mylhs 0f foundatJmu| ^^ 

«d ethics fsee tens such as Patoutzian 1996; Wuiff ,997; Spilka ct fl t 2003, for 
discussions of these dimensions; see Smart i«So. for an application of them). 
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Further^ nany p«pfe bl the world luv C cither a n « pM1 d«l 0r a differ™, 
,-onccpr o rh.1, wh,ch t™*™* ft. «d grfrfe, lhm .^ ^ £™ 
a per*,™! God ta wuh 1m connect,™ to .r.d.ir.naJ ttligl0lK taaHJ fa 

«*„ « , „ am for., nr mgam , K . ing: J]ld for ^ . J J J" 

pr.nc.plr. Mate <rf beng or crtm «**««« of uWmatt Vi l«, or eoLrn 
(Emmons ,999). Although « „ probM y piychalogiauly functonrfh- equiv^r,, ,„ 

addiuoo .0 rcl.g-n*, Therefore. d..lop« bc, WeCT Kicnccanil «*£« w ], prohnbh- 
(ZmnbauerAndl'atg.-iment .005). ^ '' 



Religion and Spiritu 



ality 



■ !.«.. 



Over the course of the twentieth century the use of the terms religion' and spmtu- 
ahty evolved an somewhat parallel but partially overlapping track., It seems cum 
monly assumed that prior to mid-century these two terms were understood to mean 
more or less the same thing A devoutly religious person understood him- «r herself 
to be spiritual, *t\4 someone who was seen as a spiritual person would be so labelled 
because he or she demonstrated genuineness or consistency in the practice of a faith. 
Roughly speaking, this ,* how these two concepts would have been understood for 
approximately the first half of the tost century. 

What his -region' tome to mean? Somewhere around mid-century, however, the 
usage ot these two terms began to diverge. Religion' gradually cam* to have reference 
primarily to traditional established bith tradit.cms, These have known hutorks, 
organizations, and outlets for routine activities such as wor*mp. ministry, or out- 
reach. In simple categories, religion meant Protestant, CathoBc, or Jewish, In psy- 
chological and sociological research on religion, this three-group categorization was 
the operational definition of religion for many studies (Argyle and Beit-rlalkhiru 
197* Some additional precision was attained in studies that farther subdivided 
Protestants into denominations and subdivided lews into the three mam branches 
of Judaism. 

At the same time, people began to look outside established church structure* t„ f 

an additional resource or as an alternative route to enhance their spirituality and 

meaning in life. The traditional church was not working for many people, so they 

searched for other ways to connect wtrh something larger than themselves. Thi> 

emerging search for spirituality expressed itself in both religious and non-religious 
forms. 

Many new religious movements (NRMs) emerged (Melton 1986). many of whose 
adherents were aitrucrcd 10 the group they were in because of a search for genuine 
spirituality 1 Hi Jurd-Min i y «)s; P.iimii/mn, Richardson. and Itimho i^LSonw NRM 



convert* were searching for a spirituality different from (some would viv mo 
juthentu thftf) I the religion m which they were raised. For them, panidpation in 
their new rdigion was Mill a mailer of hmhng spirituality within a group thai ddin j 
Mwlf in religious terms. 

IVftm 'w.< sfiritu^hry came to mtatfi For others the vrarch to satisfy ^pjria i 
needs led them ."maj Jrom idailifublv religious groups. Theii alternative was a nan 
rebpous form ofsp iritu,ditv. Whatever aspects of traditionally religious institution^ 
these departing srab WCte responding to i .-... emphasis OTi ritual, formality, irad- 
■•naiism. doctrine, creeds, and codes), the search was on for a meaning, purpose 
and fulfilment ihjt would transcend ihcm;. they found it un&atisfectorv when it w 
defined in the trad I ccrm« of God and church, For these persons, the comer- 

fation changed from which doctrines to believe and which religious practices 
engage in to which values to hold and which experiences to enhance. 

Haware spirituality and relighw stmihr and different? During the past fifteen vcan 
research ha* cmpiricaLV teased apart what religion and spirituality mean to people 
iPargamenl 1997; Zmnbauer et at 1997; Hill a al 2,000; Zinnbauer and Pargameni 
2ooi aoos Hill and Pargamcnt ^003). Tlic two concepts overiap but arc not synonym 
OUft. Both religion and spirituality rend to be associated with frequency of prayer, church 
attendance, and intrinsic religious orientation (see Allport and Ross 1967 and Hill a n d 
Hood 1999). and hotfi terms connote attempts to connect with that which is perceived 
ID be Herod (HiJI exai 2.000), However, spirituality is more associated with mysticd 
apenenca and being hurt by detgy. and connotes more concern with personal growth 
and existential issues, in contrast, religion is more associated with authoritarianism 
church attendance, .md sdl' nghieousness, and connotes more personal and institu- 
tional practices and commitment to church or denominational beliefs ( Zinnbauer et ai 
i»7). Thus, the way people describe thesr spirituality and/or relipousness lakes differ- 
ent forms. For example, people say that they are both religious and spiritual, nattier 
rtfpoturtPrjpintuaJ. spirit uJ hu not religious, refagious bur not spiritual, or th.it they 
embrace a peculiar combination of rehgiousspirituaJitycombincd withnon^reltgion as 
was said byoncofmy students, lam a spiritual Christian but mtrtkpous' (Pdomnm 
and Park 20056). 



Implications for the Science-Religion Dialogue 

•• tmplicarions Mow from theabov^considetations about what rdigbn is. First, 
and most mpwt „ for psychology of religion research, ,s .hat it may not mailer 
whefei •* person say, that he or she is «Lg»u. or „*. traditional God or church 
te!Z£?rr »-xlf MorefundamentaJ than .he words that «c u« is 

ZTlt Z ^TT* f ! ""**" Md mcdia,CS W< ' — nnimen, to that 
wh*h to .beyond themselves (Rankl ,963; Emmons ,*», *>oo, Psychological., 

*^'*« "« ™"~ Aether rhisisc^led religion, spirituality.or something 
else. The terminology seems to be a matter of personal preference (Palouuian J 
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Park zoojfr). Modern research reflects this. * or ^pL m . 
compendium of measures includes many .ha. m £ , "*** [ lW) 

gious^s. > P ri,ualiiy r and related ProeeTvcTlrl^ £H ? ™ P ** "* 

Larch will need ,0 expand to encompa" £ ££ "t S * ^ Fu, " r < 
people talk ahn* what may be ^^^^^^ «* fa ■*» 
Second, and equally important for the broader *iciace-, n 4.«*m 1 1 

M«£ »« nnd the church o, ,,i,h ;1 - leal - confllft betwecn ^ ^; 

th. mean.ngs .ha ,h CSC ,h, ngs have «, people today. Thi S is b^^, it b to J™ 

mosW. oxn rf hose have roots ,n ,he p^ or i n ones rd%ioa* l«chmg Tie 

huroncal pa* of « ^ or the prorvo^cements ,ha, a rdigjon makes in Lion 

M locmr rnaner .nrtar « ■ .hey « pressed psychoiog^lv in fe here and now. 

Thi«, .he conmbouor. of 4c psychology of region .0 thcdi.logu, » fund™* 

because our ttdu, enhanced when we .ndcrsUnd the unique role tru, religiousness 

play. tunc. 10 nalJy ,n the h U man mind. Therefore, scholanhip by when in .he 

saence-rehpon field would be enhanced in two important, perhaps ...dispensable 

way, by uKOrponlmg research in the psychoiogy of rclig.on. Km. .he exploratory 

lor diakgutng ) process .s rt «tf a ma.ter of .he perception, processing, and m.er- 

pretanon of mformauon withir, a persons meaning system. This means ,h 4 . 

whether someone understands or accepts a point of view different from his or her 

own depend* nor only on logical ar SurtlC n., or evidence, but also heav.lv on the 

psycho opcal processes involved in .he construction and maintenance of rotanin* 

Psychologjcally. .ruth is in the meaning system of .he beholder. Second, .n .he end 

people nuy respond lo whu a new idea means ,o diem no mailer how tondh. 

compelling l. might be. Thus the goal of significantly fostering the well-being of 

humans reqmre* thai psychological knowledge be integral to the process. To bm a 

good impact, our logic needs psycho-logic. 



Religion as Unique and Non-unique 

The issue of whether religion is like or unlike other human activities is foundational 

to the psychology of religion {Dates 1969), and perhaps to f be larger saeiKC-religion 

Jogue. If religion operates in [he same my ** any other human activity operate*, 

inen it is non-unique, an instance of behaviour in General, and there is 1110 comneilino 



reason other than the practical imp. stance of reftgion in the wortd for psychology,^ 
any other science lo engage it (McGntf i^9«i). If, on the other band, religion is atl 
Ktrvit) that isinirinttcally different, that plays a role or operates in ways that nothing 
eke does, then it is unique and warrants this dialogue because scientific knovriedg c 
Csfinol be complete without il, itnd solutions to problems may he possible thai could 
not be ha J any other way (McCrac 1999). The sritnct-rcligion dialogue seems largely 
to assume the tarter posiiion — that there rs -something about religion That h unique 
and that drives human life in such a degree thai science must engage il. 

7h€ broad scictice-ftUgion conversation, as well as the psychological study Q f 
individual people will Contribute the most by adopting the approach that the unique 
and ihe non-unique assumptions arc both true. Looking at religion from the point of 
view of' a psychologist, il is obvious, ihat much religious belief and behaviour and 
many religious emotions and cognitions operate by the same processes by which any 
other beliefs, behaviour, emotions, and cognitions operate. This should neither 
surprise nor threaten anyone, intruding the strict religious believer. But also, th*?re 
is a mounting body of evidence (Paloutzian and Park 2005s; Pargameni 2002) that 
there are aspects of religion noi found elsewhere. One often noted aspect of thb 
uniqueness is religions ability 10 draw commitment 10 that which the person 
perceives as sacred (Pargameni 1997; Pargameni, Magyar- Russell, and Murray 
Swank 2005; Sfiberman 2005th Whatever this unique aspect of religion is, however 
it does not seem to manifest itself at a psychological level only, ]ts expression is 
evident across various levels of analysis and multiple disciplines. 



Integrating the Research 



One of ihe most daunting tasks in an enterprise as grand as the scicnee-reiigiosi 

dialogue, whose charge includes pooling together ideas from many fields of science 

and many religions, is how to integrate the vastly diverse database and ideas. The 

closer we come to identifying elements common to a number of areas, the more likely 

wc are to settle upon ways of synthesizing them. No field has come upon the single 

best schema for how to do this, but Crystal Park and I recendy proposed that five 

themes may be sufficient for this integrative function for psychology of religion 

research ( Palounian and Park 1005ft Park and Paioutzun 2005). The psychology of 

rlJgion u too years old and has never had an idea, theory, principle, or assembly of 

them that could integrate the diverse approaches and types of data in the field- l*mo 

Dtttes (1969J correctly and pointedly informed us that we had large reams of data, 

nrims speoes of theory big and small, and each hid little to do with any other There 

were two psychologies of religion: one of iheories (Freud, lung, and variations] and 

of numbers (questionnaire responses on myriad religious beliefs, practices, 

experience,, etc.). Each went forward on iis own track, either incapable of, «,r 
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lim nurcMcd ,n, rektingto the other. M«**|fe lhc r «, of pByrfl0 | a g r wmovinR 

« prevent mc ml ■ Kraorduury cro^heoreueal a»d erosS -em P ir.«i W ,kL„ng 
,„ «MMpfa» S,gnnmd (to*, „, h* mid-cemury nZS rev,™ , w ^, J 
conduded tha £***£ eoufdno, beacoberen. «,«,ce. But thcoppo^e eame « 

"," r " "'"J ^ 'I n' ab3S : '^— ' :! " Mrfeoptt* -,,,;.'„, 

to connect* other approaches. Perhaps these theme, «, faci]i» at e imesmion acrow 
,he broad range of .s SU « thai mke up the larger scicncc-relipon dialogue 

the five integrative .heme, thai m think are efficient t0 enable J to d»W 
about the whole held arc (i) the paradigm fame, [jj methods and theory (,) the 
question of rncan.ng, (4) the path of Ihe psychology of rebgior,. and {}> Uk rale of the 
psychology or religion. 



Multilevel Interdisciplinary Paradigm 

^psychology of religion has almost always been pre paradigmatic. Richard Gorsuch 
(lott) looki 1 look inthefim.^er^nu^KenViv^P^/ro^chapteron Atopic; he 
concluded that the held dad noi yet have an integrative idea oreommon language The 
truth oflhe time: psychologic of rdjg» n werestill trying to measure what their topic 
was aboui. The good news is that from 1*88 10 ihe publication of the second-ever 
Annual Ratew chapter (Emmons and Paloutzian 2003) the field was transformed in 
the richness of the data collected, the range of methods used, and the ideas driving the 
research and used lo interpret the data ( Hood and Belzen 2005). TTie field isdoing what 
th< rrol of psychology has been doing: le. gradually movingtowards^vntbesisofihe 
Wicd data around common ideas (Patoutzian and Hark 2005k Park and Woutzian 
2005)- Asa reflection of this trend and as a stimulus to further it, we argue for the uscof 
Ihe multilevel interdisciplinary paradigm (Emmons and PaJouRfen 2005). Multilevel 
means thai research in the specialized areas within ihe psychology of religion can be 
interrelated and brought together in 3 common theory, interdisciplinary means , row 
fertilization of research in the psychology of religion with that of allied fields such B 
anthropology, ncurosciencc, biology, sociology, and so forth. This paradigm is sec- 
ondarily a description of how the field has been in the recem past, and is primarily a 
concept that we hope guides all of our thinking in the future. 



Method and Theory 

For much of the field's history, theory and empirical research in the psychology 
of religion had little to do with each other. The well-known theories about the 
psychological bases of religion written by Freud (1917) and Jung (1938). for example, 
had no major counterpart in empirical research. Likewise, the mostly questionnaire 



data empirical studies were done with vrrmngjy no concern for theoretical relevance. 
Bui n i>. precisely the creation of good theory to which good data contribute, due to a 
racthcxf-thcwry-mcthod feedback loop thai is inherent in all sciences. Receni slHoI- 
jnhipwerm to have changed tins, however (Corvcleyn and Luytcn 2005; Kirfcnatnck 
:orc5a,20c*56)v-wU3auhciw<Taafo^ the ideas can lutacros* 

all topic area* and help hrinj; them together in a more unified picture. 

Theory 

Most gratifying in the aTea of theory are recent advances in empirical approaches to 

testing modem rwjvhoanalyrk theories of religion. Corvclcyn and Luyicn (200%) 

have documented a growing body of psychoanalytic research that uses methods other 

than ihc tradioonaJ case-study method (l.uytcri. BlaTt. and Corveleyn 2006). These 

tcccnl approaches cnab.'f d.ua toUected to Test psyciminialytic ideas 10 interact wi(h 

their counterpart material from mainstream psychology. They include techniques 

such tj experience samplins. diary methods thaE allow for a more in-depth look at 

pwchologicnl processes in real life, and longitudinal methods enhanced by advanced 

statistical techniques, including structural equation modelling, growth curve mod- 

eHing, and wtrvival analysis ( Wflleu, Singer, and Martin 19&&), ConeJeyn and Uivten 

(2005) explain how approaches such as these make it possible 10 examine empirically 

the complcutyof psyebodynamic hypotheses. 

Equally gratifying is the recent introduction of evolutionary psychology to the 
psychology of religion. Lcc Kirkpatrkk (200511, 2005 b) has made 2 strong case that 
evolutionary psychology can serve tS an overarching mcta- theory that, in addition to 
already having demonstrated its power in the biological sciences, has the capability of 
subsuming under its large umbrdJa a number of psychological models and theories 
that arc smaller in scope. For example, he has explained how a number of Hie well- 
known ideas in recent pj^hology of religion research such as intrinsic versus 
eurinsic quest religious onentation (Batson, Schoenradc. and Ventis 1995), funda 
mencahsm (Aheraever and Hunsberger, 2005), the tendency to make supernatural 
attributions (see Spilka er at 2005, for review), and spiritual intelligence (Emmons 
1999, 2000), each of which lias its own database and explanatory reach, mav be able 
stand both time and test and fit within a larger system of mim-rnodcls as well a* 
mid-IevH theoriessuch as stUchment theory (Kirkpatrick 2005** Granqvi* 2006, bv 
meeting a «t of criteria for an adapiivc process. Key to his argument is that it is not 
suftMent merely to say that a process is adaptive. It is necessary to explain why it 11 
Tk system of logic offered by Kirkpatrick combined with recent ps^hodvnamJc. 
mid-levd. and mmi-roodel theories, may be able to accomplish the intesrat.ve vision 
to Jong as the right soru of data are available. 

Methods 

The recent methodolopcat advances may be rich enough to allow this. No Jongct 

ernpmaJ studies in the psycholu^ of religion carried out only by giving 

questionnaires to people and calculating mo-order correlations among all po.stblc 



"MAN Sc ,HS, f V| AVD REUCIOH 



MS 



afflW^mrfvaiBbMHunri*^ m % Irntcd. we now have a menuofboth 

quantuatrveand quahfatrve approach™ Tor l.mkingat rdmor, both l, n I < 

r« , gl ous person. 11k jMtata » pproath „ rcflcct t]M , radl|j J u ~* f 
d^ivc approach ,n the nature of the data coated. The „udS JpZ^Z 

MOC, and allow for dewded exaction of the phenomeno,^ of re L> 711 
«W to see it a, , * seen by the eapericnttng person. Such Jg arc often Leo 
on the researchers intcrpreta.ton of a descripIioJ1 rf ^ 

dcteffliaic **«^« '»«<• "h,oh bfe tod pieces of information are placed. 
Hood and Ikkcn U005) tllustrate ho W it b lhe COfnbifuIior of ^ » 

grves us the nch blend rf data *,!■ « need i. order to g « . gl, mpwof lhc a(mpfe ^ 
u I 8 rr al T" ° Ws,HaKk » «"*»«"■ for- number of ^ 

southern Mate*. What has been fcamed comes from Mudies with open-ended inter- 

v,™ .tnd phenomenol 0gl -«| mchods to identify theexpcrierKc of lundhng S erpen« 

from the handler* perspective {WiUhmson, Polio, and Hood iD oo). tkcLpL 

kgted measures of handlers in the laboratory (Bunon , mk „ wti t^Jf lhe 

haidktt tradition (Hood. >n pre«). videotaping of a number of serpent-handling 

senses of the same group over an extended period of time (Hood-Wilhamwit 

Archive for .Serpent-Handling Sect! of Appalachi.). which allow, fo, longitudirul 

studtes to be conducted, and participant observation (Hood and Kimkough 1995) 

Add to tins the possibility of lime-ampling subjects' meatd creota and behariours 

both in vn-D and under random assignment experimental manipulations, invoking 

emol>onal states and/or memori« mimicking those before, during, and after real 

services by erther role-play or hypnotic induction procedure*, and the pkt„ re that 

emerges of thcpsychological meanings involved m religion, wrpent handling become? 

much mote intricate and complete. I'unher, the use of multiple mohods facilitates 

multiloelintradisciplinaryand interdbciplinaiv- research (Silberman 2005b). 

Methodological Pluralism 

Arguments have been made in favour of one or the other approach. I think, however, 
that the issue of whether the quantitative or the qualitative approach gel* us closer to 
the tenth about the psychological meaning of religion is akin to the problem of 
whether the chicken or the egg came first. 1-ortunately. Corveleyn and Luytcn (2005) 
argue for a methodological pluralism whereby those who use one approach would see 
the other as complementary and cross-fcrtiliring. They muz their case this way. 

I W|e believe that the easting divide between a hermeneutic. inteipreiive approach . ajid 
a (iieo-)posiiivistk approach, is not only to .1 brgc extent .lrtifiaol, hut also unfruitful. .. 
There is no (quasi-tapcrimenial march without previous thcuririiig and subsequent 
mierprctaijon. Likewise-. interpntatioM can and should lie cJupihealty tested.. . . UTieicts .1 
can be said that much Iguosi- lexperiniental research in the psyerujkigy ■>: religion conorns 
impeccable sntdies of nothing very much.' many intrrpretive sruditt itt mlinrrabk to the 



.rrtiquc thai jnvihini: p<v«' in uich Mutiiev Hence, inrtwd of swing ihtu? approaches fa 
conflicting Ifccj tooM ntbct be *ecn « completing c*ch oihcr, with much possibility of 

mutual «)fKfnTtcni fC-o/veteyn ind Layten 3005: R?-A) 



The Question of Meaning 

Scholars hive recently proposed that (lie concept of religion as a meaning system 
provides a common Language capable of connecting diwTse areas of psychology f 
religion research (Park and Folk-ran 1997^ Park 200511; SiIbcTman 2005*1). Quc&liom 
of meaning axe lypically construed as theological or philosophical but they arc also 
and, perhaps fundamentally, psychological question*. When wc ask what some- 
thing meaju, we are asking what it sEancIs for. what its implications are, what hi 
Kpresrniarioru and connections are in the human mind (BaumcUccr 1991; Wone 
anct Fry i*fjS: Park 2005* Silbcrman zixxbl Meaning is always in relation to 
Wftflhiflg else. Thus, to ovale a theory* of ihe psychological processes in rdigtous- 
ncss that captures ihr bean and sou! of what it is about, we need io answer 
the question of racaiiincV meaning in religion, because religion is essentially 
about meaning. By extension, then, whether we're talking about religious experi- 
ence (Hood 1005). religious development (Boyatzis 2005; Levenson. Aldwin. and 
1 M«flo 2005; Mcfadden. 20051. religious actions (Donahue and Nielsen 2005; 
Spilka 2005). the neurological processes mvolved in religious experience (Ncwberg 
and Nnvberg 200s), coping I Parte aoosW, religious processes in physical and 
mental health (Miller and Kdlty 2005; Oman and "Ifaorescn 2005), or the role of 
religion in international terrorism and peace efforts (Silbcrman 2005c). w c are 
invoking questions about meaning. 

I can but sketch a brief picture of what a meaning system is. Since ihcre are 
different accounts of ineaning systems (e.g. Park and r-olkmars 1997; park 2005a; 
Silbermu) 20D$*3, even if they share a common core {diagrammed well by Park 
aooswi. I will present m^^-nsocial-psychoJogical way of construing it (Palouioan 
A meaning syitem is a structure within a human cognitive system that 
includes attitudes and belief values, focused goal orientations, more general overall 
purposes, sd^definition. and some focus of ultiraaic concern. Each dement affects 
the others, so thai when pressure is imposed on one component of the system ( e g. a 
person who holds one iet of rdjgious bdicfe is introduced to beliefs of a different 
religion and is encouraged to convert J. the beliefs that are under pressure confront 
.ntomunor. already in the other dements of the system, and if changed in the 
direction of the pressure may become inconsistent with them. If the inilial bdiefs 
rrcsttum enough, the tics among the element* of the system sustain belief md 
be pressure to change, ffcit if reliance capabilities have not developed, the 
*sure cm the bdiefc may be strong enough to dent or topple other elements of the 
Tbu a meaning system can be modified in one or more asneei(s). Any 
modincanon amah** some amount of transformation of the meaning .vstem. 
When the degree of change reaches a certain thread, we call it religious conversion. 




I, At whole system is replaced by a completely different one. .her, we consider it a 
dramat.c spin.ud rransforrnatron. the relatively rare CMmpferrf .he r-dJcd convert 
U„„ g this bnef portr,,, rffe. .he model of reHgion Z a n™ g ™ ^ 
undertmd rriipam common, and sp.ri.ual taMfoimrfwB, it ,s easy to cttrapo- 
| a ,e and apply this model to all aspects of rtfcgrnusness, from the mie» .neuro- 
psychology Of reborn c,per.en«) ,„ lhc „ Kn (rdijjfalu mo6n&m ,„ 
fwOfiOBM o. vrolcnee and terrorism). It may be possihle .ha. an eampofafion of 
this model might serve some of the need* Kfefafa, the science-religion dialogue. 

The Path and the Role of the Psychology of Religion 

Inherent in what we do arc the fourth and fifth integrate themes. Le. the path and 
the rale of the psychology of religion. The very process of doing this science means 
IhU we cither arc, or hope to be, on a path that goes somewhere worth our time. We 
hope that this includes development of the science itself, and in a way thai feeds and 
draws from other fields, litis has often been said, but now we have a bbel foe si 
paradigmatic idea I the multilevel interdisciplinary paradigm) and 4 common lan- 
guage for religion that is capable of facilitating cross- fertilisation of diverse research 
areas (religion as a mining system) to help us see better where to go. Closely related 
to this, the role of the psychology of religion is usually said to include the comribu- 
tion of something unique to general psychology m 6 the generation of knowledge 
that can be translated into application for human good. These goals seem to be 
fostered hy these recent disciplinary advances. 



Summary 

Three of the five integrative themes seem straightforward: the path of the research, 
the role of the psychology of religion, and the methods-theory- method* feedback 
loop. No matter what topic area we work in. we are somehow engaged in these 
processes. The other two are prvoul, Upon them the success of the others hinges. The 
multilevel interdisciplinary paradigm and the model of religion mh meaning system 
may be intellectual devices that can foster more expansive research programmes and 
more visionary theoretical integration. If so. they will also have enhanced the 
contribution of the psychology of religion to the science-religion dialogue. 



What Lies Beyond the Boundary? 

A conversation about the relationship between science jnd religion proper K ha.-, 
boundaries ihut would place some questions or activities within the scope ol' ihe 



dialogue and other quetiiom or activities outride of it. All of the above di^ussjon fail. 

properly within the diaJoguc. Hownir, thcrca*ntic'kihdof question llial liesouUrdctlw 
taundary. and although asking it is honest, .md people have their hclids or disht'lirh 
about it, it i^ psych ologicallv and scientifically speaking, not answerable — wc will never 
reach closure on it. I am referring to <jucsrioni lib: whether prayer cure* disuse or 
makes people psychologically healthier under conditions in which the one bcine prayed 
for has no knowledge that he or she is being prayed for. Activities of this sort, ce 
inducting experiments to tot for long distance prayer effects, rcfleci an 'experimental 
theology of miracles' thai i. ... I doomed from the dirt This amounts to trying to 
conduct an espchmem to test whether God does what one ads. 

1 think that no outcome of such an experiment is scientifically meaningful. "I"hi$ « 
because, unless lam missing tornething. it is not possible to state a valid theological 
process Ibaa might mediate any "effects* that mighl occur Another illustration ti 
evident in a paper I rejected for publication in The International Jvurnal /or the 
Psychology of Religion. (IH change the particulars, but the gist of the story h true } 
The authors had collected data on whether praying for someone to behave and feel 
differently on the job (without the target person knowing that he or she was being 
prayed for, using a double bluid method) produced changes in behaviour and 
feelings in that person, compared to a control group that was not prayed for. Besides 
die differences between groups being nonsignificant,, the paper could have been 
sdcmifically interesting, escepi that there wa* no way the authors could write a non- 
miracle-laden psychological model for why such effects would be hypolhcsi?ed. Were 
effects lo be found, what social-psychological processes would explain them? If no 
effects were t'oynd. what theory is falsified? Scfence is a game of creating good theory 
and at docs not seem possible to create a good scientific theory about the effects of 
prayer | i.e. in this instance, testing to see if God intervenes upon request) because of 
the nature of what is prayed for (i.e. something that is God's decision), what prayer is 
theologically, and to whom the prayers are addressed. 

To clarify: central to the idea that good science requires at least the possibility of 

creating a good theory to explain phenomena is the idea that predictions must be 

falsifiabie. TTiis means that if the data come out in a way opposite to one's hypothesis, 

one must be able and willing to say. 'My idea about the process was wrong. This 

means, for eaample, that if heart surgery patients randomly assigned to be prayed for 

are rrypothoued lo get weJI better or faster or in greater numbers than a non prayer 

control group | e,g. current research by H. Benson, reported in Myers 2005). it hits to 

be possible lo produce data that would discount the model of the process (Gods 

decision 1 said lo be involved. The problem with experiments of the tvpc noted above 

that the God to whom the prayers are addressed {who. the model" hypothesizes, 

she outcomes in the pnryed-for group) can do anything il warm and is 

presumably never wrong. Simply put, God decides. 

The unimcrpretability becomes crystal clear when We realize that when people 

pay to God to heal their ,id. loved-onc, for example, they almost always mclude 

saying tf n be your wuT or words mSkl to those But when this is added l» the 

I bets (and scientific e«ts) « off. All psychologically valid bases for 
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hypothesizing any particular outcome m a 0JK q^ ntmMM . . 

jwnrcnes« (i.e. Gad docsn ( have to hforrn Mime™* „f ih . . P * 

«* . m tfmc (no., ma „ y y . rs .... r^L^ n ::^ ;;; h r b 

fifteen years), ria any method, through any vehicle a-TlT * ? ^ 

knowledge. In other word,, by theverVnaL „/ h tl °J WTh, " ,r "*»* 

addreJ. o M gives up having ^25£fc e^^S * «"" " 
empirically m for an outcome. No JZ £££££ ~ T^ S 

because Ihc process cannot be assessed or discounted 

number of boundary and one of them is whether the KfidJ* of JJLtea « a cl"m 
abou a process can be asse^ed A foundation for d„ ing ^^ fa whe , ™™ 
oreobte £** the process. Do.ng good ,W rellgi on diafoguc would seen, Z 
rest upon the same foundation. 



Conclusion 



I?— 11 — 




The psychology of religion has developed to such a degree during the past quarter- 
century that us contributions to the science-religion dialogue are competing. The 
boundaries wuhin .he subd.sciplincs of psychology ate diminishing, and in Ad. 
place m see the nse of research that pulls together idea* from previomh. isob.ed 
l.no of wort Sinnlarly, aoss-fertrlization of psychological research with *U«d liekfe 
has mcrcased and this trend will continue. It is as if ,he golden ring is bcgL™ , 
take shape suffic.en.lv w«C that we may soon be able .o recognize rts beaut)' 

An .mportant picture of human beings is inserted into the dialogue bv the most 

recent research that comes ou. of this area It h not a particularly rational picture For 

example, the research in clinical, personality, and social psychology that leads to the 

devdopmen. of the model of religion as a mending system suggests ,hat perhaps we 

do not arrive at our conclusions about reality or out pkiures of .he world tw means 

ol a purely rational process ro!lo«-ii* g the sieps of Aristoidian logic. Perhaps .he 

questions we are posing cannot be answered in the form in which we are asking ihcm 

Where there are only parts, our perceptual system want* to sec a whole. Thu-, 

human, have a mental structure tha. guides our perccp.ion of the dements that 

feed this dialogue, and our capacity lo attribute meaning helps us understand how 

« come to set certain conclusions or inferences. But .he research that instructs us 

about Mich workings of the human mind says that the process is psychological, not 

necessanly (purely) logical. Instead, we may think what we think conclude what we 

will, and Am construct a rationale and basis lor holding u. and perhaps a meaning 

Iwhind it. This is logically independent of whether ihe meanine is actually th,.,- 
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CHAPTER 16 



SOCIOLOGY 
AND RELIGION 



RICHARD FENN 



Searching for the Sacred 






5odaI order is precdrious. and nowky, inspiration.anddcMwcMb^espcci^siilwer 

sn« OT even destructive. &>cio]ogy has long foe used, therefore, on the problem of order. 

why thenr is so much of it or, under other condition*. 50 litde? h search of answers to 

both of these questions, sociologists of religion investigate the sacred When a social 

SfOm U-gias to emerge from the flux of everyday life, it develops bounties that 

separate it Irum those outside, i signiry the continuity of certain relationshtps over 

lime, to give them an identity., and to mark their difference from other relationships, 

social systems define ihenucrfts m symbols, construct thernserves through ritwb, and 

realize Chenuerves through praclkes. When friendships and ferniEcs. commumties and 

eihnic groups, dam and entire peoples, insiitutions, corporations, and naiioa-slatcs, 

ckim for themselves a eapfte% IQ iranscend the passage of time, their symbols, rites. 

and practices take on the quality of the sacred. Whether it is called the numinous or the 

holy, charisma or mana. the iacred is always somewhat mysterious, even when it 

becomes embodied in a stone or a plant, a person or a word, a practice or a in] 1 

lite, an institution or an entire society Always by implication, and often explicitly, those 

who remain outside the sacralized social system are regarded as belonging 10 a world 

that will not transcend the passage of lime. Thai external world, beyond the pale of the 

: ;'- rL,d - * r; "-- refcgited tc th menj) temporals urafefc to ftand trw ten of lime, 

world of the secular is headed irre\t<ab<y toward death. No one is more aware 1 1 

the tatal implications of being excluded fn>m the sacred than the Muslim* in lerusalem 

moo, as this essay is being written, witn ess evangelical Christians in Jerusalem displaying 



two Urge Mono inscribed as 'cornerstones of the third temple". Tb initiate me building 
of ibis icmpkon the Temple Mouni tf their goal, «ld such Mi miti.iiivc wfJl inevitably 
resuli in an Armageddon sized hanle in the Middle fast Thai is the effect of ihc^credr 
10 consign jlJthat i* beyond it* boundaries 10 extinction. Of course, there arc often Lv, 
violent manifestation* of the ttded that reflect thi r.iult lines m any society that 
distinguish men from women, the old from the young, the relatively nobJe and powerful 
from the iclatitYry poH^riessand ignoble, the <>r<i.iined from the lay, the collective from 
the? merely individual, the magnificent from tlic mund.im Wherever the line is drawn 
between the wcrrd adS the vcular. however, it is only chose within the precincts of the 
sacred who haw a purchase ou eternity and will therefore transcend the passage of tone 
Time is always and everywhere air each* running qui on the remainder. 

In all oi its manifestations -whether personal or social* natural or supernatural, the 
sacred provides onJy d hnttud embotittnent of unfulfilled possibilities. What might well 

be called the upper-case Sacred then, or the Sacred itself, comprises the set of all 

posabihiies that any social system must necessarily exclude. To the extent that a 

society defines uwlf over and against nature, for instance, the Sacred may include 

nouCH . BDOUl animal spirits or the supernatural. Angels and demons h,TVff [one 

queried for inclusion in the Sacred, but they tend to escape direct sociological 

observation. To the extern ilut a .social system defines itself over and against the 

laindex of humanity, ihcrt. the Sacred will include all the subhuman and the 

superhuman. Centaurs and messiahs or kings returning from the tlead lut't also lone 

Tound a place in the Sacred, but these too tend to elude ihc attention of sociologists 

of religion, who confine themselves to the study of understanding and explaining the 

ways in which social worlds ufcc on a life of their own, become mysterious; and 

authoritative enough to ask for tribute or even sacrifice, and consign those outside 

their parameters to a world mat it at best temporary and is always destined Co 

disappear or be destroyed How do religious institution"*, clearly "nun-made' take 

on sacred ■uthorirv 

To ask how a humanly constructed social universe takes on the aura of the Sacred, 
inspires devotion, and requires sacrifice is still necessary, whether one lives under a 
constitutional, disine-righi monarchy or in a messianic nation with a volunteer 
army. It is even more pressing when those who claim for themselves a monopoly 
on the sacred relegate even their co-religionists to a secular world that h passing away 
and call for a holy war. an Armageddon, that will purify the world once and for tl 



"he Sacred as Subversive 



... — ,..„ 






Noi every motif, of course, enshrines traditional authority or call*, for sacrifice. In 
»roe societies. p TO plc IC nd (o leave ihc dead behind relatively easily. gather tv.ji s and 
berries, hunt for the occasional small animal, treat women reasonably well, viand on 
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rtry ht.le ceremony, and leave li.Uc- behind in The **y ( monnmentt ()n ^ 
travefc they may be accompanied ^fmmm with . gift for seeing who or what I 
coming; these .specialists ,n the Sacred knosv how to invest^ *nd cnliin an™ 
„ « abrupt departure. Ukcsha^n, ^ dirwl ^eZ a^f^S v 
■hat .nay or may not be fulfilled m arty given rime cr place, prophet, «„d seen suggest 
W of.rce.ng a r,d,„on a | ,oe,ety from i«sp W for ,h, sakeof a future in wh.j 1 the 
to W very hkrfy be the las, Where soe-al order h moribund or scarce. dSmS 
traders may surest that ,. is t,«e lor the dead to bury the dead, and may announce a 
nascent Maety emerging u, the midst of the old (Wilson „„,. Certainly charismatic 
leaden may pose a threat even to a social ard er xlul b fmriy cohwm ^ ^ 
mobtlKine resentment and by activa.ing , r „jduc f perennially umealisfc „Z 
anon for sauifactions that most civilizations are umMc or unwilling to provide 

When sociologists of religion inqu.re into .he ways in which the sacred disrupts a 
society or enables ,t to make effective claims on the loyalty and affections of its 
numbers, they are seeking to understand religion by investigating its effects. A 
function .l<t analysis of this sort is implied whenever the sacred is discussed at a 
polar opposite of the secular or the profane. The effect of sacking a way of life or 
an mst.tut.gn. a community or an entire nation, is 10 relegate whatever is excluded 
from the sacred io the secular world thai b always and everywhere already passing 
away, h is also to lake the mystery from the profane world outside the sacred, since its 
poss.bd.hes are everywhere open to inspection: no Sunday, then no Monday; no 
temple (Janus), then no profane (pro-/d «s). As societies create the sacred, so they 
also create its opposite in a world that is pacing *wa V and jesen-es no reverence 
whatsoever. The function of the sacred, (hen, is to create that which will not stand the 
lest of time and is therefore expendable, but the purely secular or profene then 
becomes not only a by-product of the sacred, but its enemy. 

For sociologists of religion, then, the problem of order requires an investigation 
into Ihc tension between the sacred and the secular or profane. If sociologists tend to 
regard the social order itself as the epitome or origin of the sacred, they are likely to 
see the individual as a derivative of social onto thai can become it* antithesis. If it is 
manhood that is sacralued, then ii is womanhood thai becomes the derivative and 
potential negation of manhood, and so on for nobility and commonness, elders and 
the young, the collective and the merely personal, society and the individual. That b 
why, in searching for threats to social order, sociologists have long focused on the 
varieties of individualism that in any society may foster deviant and subversive 
convictions {Lukes 1985K Ihc sacred is thus the source of social order and yet sows 
the seeds of disorder and negation. 

Conversely, to explain why there is so much otder, sociologists may investigate ihe 
ways in which ritual* of conversion or exorcism separate individuals from their own 
most intimate convictions and desires. No rituals Ate able fully or permanently to 
replace the individual's psyche with ■ prescribed mentality. Thai is why socioJogista 
also investigate die longings, perceptions, and viewpoints that remain outside the realm 
of ritualized self-understanding, experience, and speech cBetl 1997; Rappaport w».l. 
Because language frames a sense of pouibility, sociologists of religion have studied the 



W^inwtl^Klipousiritt!nitioii»3iilhari»CSOJW speakers at the expense of ot her 
the lura'ts on what can be said, renicmbetcd, or hoped for. suppress awareness, nf desire 
pone or reject certain possibilities for satisfaction, define collective memory 1.1,1 
.inlid|u1iun. .ind ante a community defined by the reach of the word. 



The Sacred in Tension with Religion 



There is thus another reason why the sacred is always sowing the seeds of its own 
destruction. Oft to put it more formally, why any functionalist analysis of the sacred is 
lik.lv to end up in a dialectical argument. Because the sacred always points beyond 
tod'f to possibilities that the social order can scarcely acknowledge or include, the 
sacred is always potentially subversive or antmomian. That is why it needs to be 
amuined, ..iid >i is one function of religious institutions to provide such contain- 
ment. Thus every social order is haunted by excluded possibility, and every form of 
language has meanings that point to suppressed desires, aspirations, and longings. 
Because sacred speech evokes the presence of invisible authorities and gives voice to 
oppressed or excluded possibilities, religious institutions authorize some utterances 
and place others in a barbarian limbo beyond the reach of known language. Some 
have the right to speak on behalf of spiritsof the dead, while others intone as if it were 
the dead themselves or a god who is speaking. Those who have ears to hear but 
cannot hear, or whose presence is uncalled for, are beyond the pale of communica- 
tion 1 Moore zooo). However, when religion loses its monopoly on and control over 
tbe sacred, hitherto unheard of possibilities become common parlance. 

To control language is thus to control an awareness nf possibility. In traditional 

societies, where religious beBcfc and practices determine who can talk about specific 

sub-sects at various times and places, sociologists must study religion if they are to 

understand power and the rules for linguistic engagement. In highly ritualized 

socKtks, those rules place severe limits on who can say what, and words themselves 

operate within relatively narrow semantic limits. The possibilities enshrined m a 

sense of the sacred may be very limited, while pointing beyond themselves to a world 

of possibility that is intended to remain permanently enshrined in mystery bevond 

the range of speech and thought. Whatever religion defines to be unutterable remains 

in a world of possibility beyond the reach of all except an elite with access 10 secret or 

tnnwkdge. Especially where religious language controls public awareness, 

there is much that necessarily goes without saying, whether because it is implicit or 

town for granted, or because it is prohibited (Bkxh 1989). 

VVherever religion permeates all other aspects of the social system, anyone who 

breaks the rules governing «cred speech and language may therefore pose a serious 

• Cd or eamonuc thteai and destabilize receded not.ons of affinity and kinship. In 

the .,6os a younger generation to Western democracks burned (lags or wore them on 
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U, f seats of their panto, refused pledges, sat i„ p^initcd public places, interrupted 

.u.ori.y or J a jjjjj r undermto^^ £„ T^Z^ 

and control ol sacred speech: PcntecostaLs are always a threat ,0 those who seek o 
rw.nr.un ■ monopoly on «cred language. Less threaten.ng but still potcnt.allv 
subversive are those who. l.ke libera, or secular interpreters of the Bible. JS3 
the literal or onginal meaning of sacred language and trade ,n allegory or metaphor 

imagine what had been urumagmabfc may be accused of ,«„*■ m , lgic 10 £J, hmw 
religion, tous, after al, wasaccuscd of having a demon. Certainly in modern societies 
rfgtoia institution, have lost thexr monopoly on the sacred, which is now found in 
New Age rcb t , :ic , ioi . MgiS> in fi , m4 ^ ^ ^ fc ^ ^ 

Harry Potter series, in sports, and m political claims to religious authenticity 

AS many social Systems develop cybernetic characterise*, they make themselves up 
as they go along, and constitute themselves by acts of communication over great 
distances among people who are relative strangers .0 each other. The sacred has escaped 
from the control of rehgious authorities and. Li cylwrnetk social systems especially, 
expands the range of what people arc able or allowed to imagine or conceive With the 
HCred now maming at brgc it is very difficult for any modem social system to keep the 
gene of unfulfilled possibility confined within the limit of traditional religion. That is 
why, m modernizing societies, charismatic speech of the sort associated with Xentecos. 
talism becomes widespread and carries within it a potential for accelerated social 
change. That may also be why charismatic speech seems to its cricks to be a form of 
magical thinking at odds with a reality long circumscribed by traditional religion. 

Tbe possibilities contained in the sacred increasingly escape the control of reli- 
gious institutions. In literature, the media, and Ac arts, as well as through popular 
jwychoiherapeutic practices, individuals increasingly have access to a mythical realm 
of ghosts and demons, to sublime or ecstatic experience, and to the symbols of the 
unconscious. Even when sacred speech is highly ritualized and is uttered only in the 
right way and at the right times and places by the right people, however, it can only 
point beyond itself to a world of possibility that will ncser. until the last word is 
spoken, be completely realised. Even the Christian Eucharist a a meal that looks 
forward to a final, cschatological feast. 



The Sacred as a Code for Violence 



Al some level, societies know that they are based on the foreclosure and postponed 
fulfilment of possibilities for both life and death. Every social system has to eliminate 
or control animal spirits, create an index of impossible or prohibited satisfactions. 



defied violence on la safe domestic or foreign targets, and comrol affection And 
hatred fee both the tiling and the dead. Sociologists of religion investiga-v the ways Jr, 
whiih these possibilities arc coded and concealed in religion* bdief and practice 
Sacred rites contain a sign that violence has been done. Even when the horns of a 
n beast arc placed on the altar, where thev hnld out hope that life may yet return 
and food again be abundant for a £uihful people, they inevitably signify that life ha* 
come to a violent end. The sacred always oilers only a tory limited embodiment of 
unfulfilled possibility 'Fcrui 2001) 

Thus religious rituals may deter to the past or project into the future whatever mav 
be loo much for any community or society hilly to experience or acknowledge in the 
present That is why sociologists haw long been interested in the ways in which, 
through implicit knowledge, a people may keep ft conspiracy of silence over the 
violence in their history. Communities and societies suppress knowledge of the 
violate, or the threat of violence, on which they are based. The potential fm 
fratricidal haired may be coded as the memory of .in act of violence: a Romulus 
killing a RcmuK a C*m .. an Abet- Rtgicidal and patricidal passions mav be 

coded in the myth or memorv of a slain kiny whose death initiates a kingdom that 
awaits his perennial return. Regardless of the historicity of these myths, they signify 
that the sacred ha* a guilty secret; eg. undying hatred, longing for a prohibited 
alliance, or the memory of an ancestor, for instance, who killed an Egyptian. Through 
religious myth, opposing passions are coded as possibilities that have been regretted, 
postponed, or foregone and remain perennially unfulfilled. Religious myths mav 
acknowledge a history of infanticide in stones about aborted or prohibited child 
sacrifice, just as religious rites of initiation may enact the symbolic drowning or 
castration of a child, and revivaU or exorcisms may enact spiritual attacks on tlie 
psyche of deviant individuals. Religious rites may therefore conceal as much as they 
convey. Lnrtd filled possibility lends the aura of the sacred to the rite, while conceal- 
ing ordisTracling attention from thcauiutluy of violence. 

There is something that remains hidden Or incomplete about many rites: an 
dement of unknowing or misrecognition that allows the participants to take pan 
in what some have called 'a comedy of innocence! Thus, among some peoples, the 
ingestion of bitter herbs may well code the memory of cannibalism, just as ritualised 
lynching, the killing and burning of African Americans, has impressed some obser- 
vers as hanng had cannibalistic associations and overtones (Patterson 1998). '|"hc 
same comedy of ianocerKe may be enacted in rites of initiation in which not only 
symbols and words but also gestures make references to the death of the young 
initial and in at least one initiatory rite, both the men and the women of the village 
cha« the young through the strwu shouting "Kill, kill, kill: Many rites of initiation, 
m opening the way to a new bfe, also enact the symbolic death of the mhimd. Some 
participants may be lets aware than others that they are targets of partially disguised 
resentment, even when they engage in public displays of their unworthiness, uinlhr 
shaming rituals o(^ new king or, in modern electoral campaigns, of a candidate for 
high public office. Of many such sacrifice it may he said that they know not what 
they do. 
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The Sacred as Code for Possib 



ility 



In ,11 of its manifestations, whether personal or soci.il. natural or supernatural, tfac 
sacred provide* a Iwttted rnieWvmrnr of unfulfilkd potabilities, especially those 
-,>riatcd with pass or future violence. Some of these pwfeifities preserve and 
enhance life, or, in religious terms, constitute H fvaik>n' : good health, knowledge of 
the future, satisfaction of grievances, the fulfilment of desires, and even a measure 
of justice. However, the sacred also offers a limited embodiment of other possihil 
ftfe that fire threatening to life ifeett protectfon from violence, demonic influences, 
disease, a reversal of fortunes, the protracted disappointment of old grievance*, 
possession by malign spirits, the frustration of desire, resentment over rank 
injustice, and sudden death. Thus the sacred always offers onlv a Swift 
embodiment of these as yet unfulfilled possibilities for both death and life, salvation 
and destruction— indeed, for the fulfilment or devastation of every human need 
and aspiration. 

The devotee ts given only a foretaste of the benefits and a promise of more to come 
U a reward for devotion, fidelity, and obedience. Similarly, the sacred offers onlv j 
limited embodiment of the possibilities that are inimical to life itself; otherwise 
contact with the sacred would be fatal or lethal. That is why, of course, only a prie« 
who has attained the highest levels of purity would have been allowed tp approach the 
Holy of Holies in the Temple at Jerusalem, contact with which was thought inevitably 
to be fatal to the unworthy and impure. As religious institutions become less able to 
contain the sacred within the constraints of ritual and orthodox belief and practice, 
demands increase for the reversal of the social order, for the satisfaction oflongings 
and grievances, for the cancellation of old debts, and for the beginning ot a new age in 
which the impossible and the unspeakable become ordinary speech and aspiration. 
What is often decried as a widespread and popular tendency to feel victimized and to 
pour out resentment on uncaring, usually liberal' or 'secular', elites is pan of this 
release of pent-up religious resentments no longer contained within religious rites. 

Because the sacred embodies only unfulfilled possibilities, it always points beyond 
itself to the full range of possibilities for either salvation or destruction. This set of all 
possibilities, both actual and hypothetical, I call the Sacred, and it is to the sociology 
of religion what dark matter is to astrophysicist*, or the god above the god of theism' 
is to theologians. Direct exposure to all the possibilities contained in the Sacred 
would of course stagger the mind and the imagination. Who can stand in the 
presence of the deity, the Sacred itself? That i* why the deity is best approached in 
the form of the lowercase sacred, since it is crucial that the entire range of possibil- 
ities for both life and death itself remains unfulfilled if even limited access jo them is 
to be granted. Otherwise* as the apocalypltc imagination has long known, were these 
possibilities for salvation or destruction to be fulfilled, the end would have come. 
That is why the sacred is the object of awe, fascination, fear, devotion, and allegiance: 
in Durkheim s view la vie strausr. By postponing the fulfilment of' the most extreme 
possibilities, the sacred thus htivs time' for the social svstem; bv makiiic a small 



down payment of sacrifice, it gets j purchase an eternity for ihc social order. 
However, when apocalyptic movement-* e,.iin widespread opportunity in lewish 
tank, and Christian societies, tho ^-mry thai the social system may be increas-' 
ing[y umblc I© buy rime by keeping people wailing for their various satisfactions 

The failure of am system to fulfil aspirations for security and comfort, health and 
honour, inevitably creates resentment. So does the tendency of any social system to |* 
based on rev • mbolic violence to the individual It is the function of ritual, a s 1 
have suggested, both 10 disguise and exprcv* that violence and to inure a population to 
the incurably partial fulfilment of their desires. Put more simply, ritual expresses, 
disguises, defiects.and offers partial satisfaction of the resentment caused by the social 
order itself. When riiuals M to buy time for a social order, as in rhe decades prior to 
the rfvfl war in Palestine in 66-93 cf, apocalyptic enthusiasms become exceedinclv 
difficult to contain. Contemporary apocalyptic movements signify that formal, trad- 
itional rirc* are kss able than ever to persuade many to sacrifice their desires, their 
longings for power and recognition, and ihctrcLrim* on life itself. The failure of ritual 
to offer temporary relief for resentment over unsatisfied longings and grievance* 
increases demand for a final turning of the tables, when the last will be first. 



Rituals and the Reality Principle 
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The sacred ihui provide a oodr for rhe sociaJ system that defines the limits of 
Icptuiuie aspiration, Jn providing partial and selective access to limited embodi- 
ments of poMibailies that must remain unfulfilled lest they in fact dissolve the social 
nHrt. ritual* perform an important social function; what used to be called main- 
lenance of the reality-principle. When rituals work, they redireel intergenerational 
hos.til.ty to safer largets within a generation, such as rivals for office* thai represent 
pamarchal spiritual or political authority. Without adequate riiiufeaiioh. these 
conuKU take to the streets, shed Wood, import reinforcements from outside the 
synem, an d degenerate into civil war (Lincoln 1985). Therefore it is not 
-retching a point to suggest that rituals are an evolutionary universal that have 
helped some societies to avoid sdf-dcitruction. 

The less refigiori isablc to monopolize u K sacred, the more a society will be haunted 
by an aw Moi of unfulfilled posribilily. Even in traditional societies, the sacred is vert 
difficult to contain or demarcate difficult . that is. to 'instituiiMaliie'. Because the living 
so often have unfinished cnobarul or financial business with persons who hi* died, 
the dead become objects of fear or devotion. The less religion is al>lc to contain and 
«jM rain the sacred, the more difficult it becomes for formal rituals to eonton or fulfil 
all the sennmenu attached by the Jiving to the dead, or ,o confine apparitions of the 
dad toonlv OR* time, and p.acesdunng the year. Even in societies where religion 
doe monopoly the sacred, affecW fa, those who d« young are especially difficult to 
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contain in M ntcs- that » why thc.r spi^ are so often experienced a, dar*™ or 
demon-c. »nd why so many practices have been fated Be assuage their unMnlkd 

*!«.!*.*! mW ™ TT *\T h *? W *"** md "«*** ««"'«« -er 
unfulfilled longing whether for relief from fear and doubt or for a more abundant life 

the Mctcd may lake a wide range of UMU fhon«d shap^ from ghosts and demons to 
in^Tdualscbrmingsur^rnat.inl^wers of their own. A-scoveruinU are written on the 
hear' rather than on tablets of stone or in sacred tew, (be social iwem'l reality 
principle' becomes increasing)- difficult to locate or maintain, 

As more formal ritual* lose adherents and efficacy, wide area* of woa ] Hfe mav 
become serious", i.e. require devotion, elicit sacrifice and prorntse grot benefits to 
those who comply. Weber's interest in the Protestant ethic* reflects the development 
Offf character type and of social practices that required religious self-discipline in the 
midst of otherwise mundane social and economic activities. Contrast societies thai 
imtiiunonalize the sacred in formal rituals confined to certain times and pbces: in 
these societies much of everyday life remains unrealized, relatively uamtarf and 
therefore more open to utilitarian, pragmatic or self interested activities. Where 
rituabare highly formal and sharply distinguished from everyday life, some dramatic 
displays supporting the reality principle wiJj be highly lethal,, like the autas-da-fe in 
which humans were indeed sacrificed; other public cdcfaratioiis that attack the reality 
principle will be more orgiastic, like that of Mardi Gras. However in societies where 
more areas of social life are highly ritualized, much of the mundane becomes serious 
and subject to social discipline over both aggressive and erotic impulses. 

It is always difficult for religion to institutionalize the sacred. So protect such areas 
of evcmU life as the family, work, and politics from erratic and potent intrusions of 
unruly spirits, Jn societies where ritual offers highly limited and selective access eo the 
sacred only at very specific times, and places and under lightly controlled conditions, 
the sacred is highly institutionalized Even under these conditions, however, the 
sacred may take a variety of uniiuuiulinnalized forms: ghosts and demonic spirits 
thai inhabit wild places on the margins of the social order, individuals with extra- 
ordinary powers or whose impulses are demonstrably resistant to social contr. I and 
ascetics who prefer the desert or the forest to the monastery and the local church. The 
more a society relics on tightly bounded, formal rituals to institutionalize the sacred, 
the less disturbance the sacred may cause to everyday life and the mundane. 



De-institutionalizing the Sacred 
and Ritualizing Everyday Life 



The mare a society institutionalizes the sacred under professional control in limited 
limes and places, the more control and discretion individuals have over their own 
Actions in mundane areas of social life. Where the sacred is highly institutionalized. 



i.e restricted id formal ritual* alone, the more freedom is available in otber area* ni 
social lire for people to act as ihcir own agent* under their own authority, for ih UJ 
own purposes. -and in accordance with their own needy Activities become individu 
.ilistic rather th;in corporate goals become more personal than collective; ttartdaj 
become more msirurnenial than etttkali and orientations become far mnresecuji 
than religious. Vast areas of social fife arc therefore regarded a* secular and of merely 
temporal concern. Under these conditions rt is marc difficult for the larger society to 
imbue jr< 4 work and politics, fjinilv life and education, play 3r id contest, w j ln 
the values oi the sacred and to elicit sacrirktaJ motives and self disciplined perform- 
■Dce Entfce conduct of everyday life. What a society therefore gains in delimiting the 
sacred tu particular times and places and in embodying the sacred in specific persons 
and performances it lose* in the scope of the sacred* 

When the sacred is highly instiiuiionalivd in formal ntuaJs performed under 
professional control in specific and limited times and places, economic activity is 
subject to chance, to competition, and to the play of personal interest. This is Weber's 
point about various forms of capitalism uninformed by the Proics-lani ethic. These 
sorts of capitalism depended on winning bailie* or on risky voyages, and they suited 
societies where the sacred was highly institutionalized in certain formal riiL.ii, 
performed onh at certain times and places. In these societies wide areas of social 
life m worJc and play, in war and politics, were freed from ascetic disciplines, open \ 
taking, and subject therefore to chance and the play of extraordinary personal 
rues. Under the impact of Protest autism, however, more aspects of everyday life were 
ritualised v>d thus brought under the control of ascet.c sctf-Jiseiplines for mquirr 
aJ^nrvestrncnt Scientists could explore the msstcries of creation by invalidating ifa 
table of elements or inquiring into the movement of bodies or the stars, just as the 
kity couid investigate their own sacred mysteries by becoming able to read basic tttb 
m the vernacular or by working out their faith not only in fear and irtmbbng but bv 
the punctual and productive discharge of their debts and duties. 

So long m the sacred is highly institutionalized in formal rituaLs sharply demar- 
catrd from everyday life, the ilow of capital is likely to be difficult to predict or 
control h*h interest rates may be charged, and with social trust relatively low 
rconomic goaf* will be focused on the near future rather than the long term 
rikr these conditions, economic or politicaj activity is likely to be controlled by 
famines or ethnic fraternities that place constraints on opportunities to invest or to 
«W in novel form, of work and poiiuc*. However, when the sacred escapes from 
he tight control of institutions like the church, it legitimates and disciplines innov 
emreprencurship, and experimentation in a wide range of anas science and 
womic acuity during the sixteenth century, the interrelationships of races, 
genders, aod generations in the late twentieth century. 

When r the sacred is less well institutonalized. less contained in formal rituals 
performed only underpr, ■ ,™f control, the sacred become, an aspect of mund.. 
activity and everyday Hfe so much so that even the human person may come lo be 

**»«« beliefs and value* become relatively attract: witness current attempt 



the United Slates to ^ 

not share a set of values, bstractcdlydeftnetl a*a cuWof life' Abstract iomhke these 
may be code words for more highly limited notions, but the rhetoric itself, being so 
highly generalised, fails to define the sacred it seeks to encompass. Thus the semantic 
range of code words becomes contested in tile public arena. In the same way, the 
notion ofa'cuJture of life' may be intended to demoniac as death loving all tho*ewho 
are in favour ol a woman's right to an abortion, but it can also be used to attack those 
who favour ail evangelical war in foreign territory. What a religious culture gains in 
scope and flexibility under these conditions, it loses in relevance and specific 

As the sacred becomes less subject to institutional control, wide areas of social life 
may become more highly ritualized, in the sense that work becomes more subject lo a 
collective discipline, more responsive lo chains of command, its language more 
Smiled in the range of meaning, and its demands on the individual's identity, 
motivation, and allegiance more rigorous. It L s increastngh/ difficult to determine 
what aspects of social discipline arc intended simply to professionalize workers and 
which arc intended to socialize wider areas of the psyche, such as moods and 
motivations, attitudes, internal moral standards, and worfd-views. If at the wme 
time a society is undergoing a process of differemialion, in which the economy, work. 
and politics become relatively free from direct religious control and supervision, each 
area of social life may develop its own forms of the sacred. Bureaucracies sacraJue 
their own forms of organization regardless of the impact of mis process on their 
ability to achieve their slated goals; the nation also becomes an object of sacred 
allegiance; control over esoteric knowledge in science and industry gists technocracy 
tne aura of the sacred. 



The Emergence of the Individual 



In describing this process, in which areas of social life haw become not only 
increasingly differentiated but also sacralized. sociologists of religion have used the 
notion of secularization in ways that imply both necessary restriction-, on the 
authority and influence of religious institutions over the individual and the blurring 
of the boundary between the sacred and the profane (the dc- institutionalization of 
the sacred}. In this process* individuals are able to takea wider range of both religious 
and secular roles; the meaning of sacred symbols is stretched to cover a wider range of 
mundane situations; sacred stories arc embellished or replaced by narratives of 

secular provenance; the range of orthodox belief is expanded lo include personal 

opinion; and the meaning of parin.uLar words and symbols is more likely to become 
complex and multivalent. 

Societies differ in the extent to which the rituals that define and modify the lives of 
individuals over the course of a lifetime and in the various aspects of everyday life 



abo Jink them symbolically to the larger wriery. In some KKfefai individu.iJs tiik 
pan in a wide range of rituals thai may have little or no connection with the ritual 
thai proiidtrcoUocdvc5elf-dcfinilion.Soniclinw!i rather drspara^u^tyirotiokigtaar 
religion bine Libelled these rituals *<■ magic mid have reserved lie notion of rdiginn 
for those ritual* thai -ire more specifically collective in their scope and identity. Sam 
have nude a distinction between rites that evoke a highly transcendent deity and 
those shiit evnkc spirits that are more immediately accessible and more useful f or 
responding to a wide range of individual want* and complaints. Here again, one fin^ 
the notion that what sanctifies the agency of individuals and legitimates their 
demand* i* rdjiivdv secular, temporal, mundane, instrumental* or merely individu- 
afisQc wherc.u the sacred pertains to what expresses or is conducive to the legitimacy 
and effectiveness of the social system as a whole. Thus New Age religiosity, or the 
r*BSfa ' i tan authority and authenticity to individuals through such doctrines 
as the priesthood of all believers, has been considered by some sociologists to reflect 
the process of secularization. 



The Differentiation of Religion 
from Social Life 



Wong with the cfe-jintinttlDiiilizatiott of the sacred, sociologists have investigated 

the extent to which religion has become differentiated from the rest of the brace 

society. In high* dUfatmntot societies, religion no longer provides integration into 

tftc sooery a* a whole and becomes owe visibly a special interest; one pan lobby,™ 

alon* -ith all the other* for - & m G f public discourse, political influence, and sock? 

-ontrol Reiifm* rhetoric becomes increasingly double-coded. contestable, subject 

i a vancn ri mterpretarions, and of no obvions relevance to decision making under 

s^exmdmo^ Under these conditions, religion become* one of many voices , n 

: public TO one of many uibsysterm in a society, where it must compete for 

influence W ihc ecanomy, politic the family, and education, to name only a few 

other subsystems, 7 

'"«*** to determine the extern .„ which rdigion k fifierotitted from the rot 
ZsTT 1 S ° C,et)V ******* ra£ * a «"»>■»«■ orquKtions concerning .he extern .0 

USSsz rau f d ; ** buiiness *«*** i,ft: ■» *- - p«S «* 

E «S 1 ? ^ * a » J buaB «' ««* *** «"> money made; with the way ,ha, power 

-m^t^J. "7 T " '^^ ' ,nd MlTl ^ : *» ,he "*"* '° *•*» 
Z^v ESS 'i° rm ° f ' meSiment ^ ,han M a""™"" **»«* wit* 

other socct,* are .mapned and uea.ed: wi,h the way , hj , rfel«ce is disguised. 
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.mposed. and justified; with the way that the pas, aw . . h . , _ ip 

„<,a triumph, And redemption; to control its law or tinlttv- t#> J„«. .u r 

fem» of social mv«r ffl c„ I; toqu al[ f, in<lmduj|s ^ for ^tofRnJZ 

other pos.Uons j yu« : a ^„m,« the dominance of one ge nder0 ve f ZS^w 
inmate the call for .wfawdual. .0 sacrifice then^elvc fnr thc ^ of fhc £ommu , 
n»y or larger society. ,,,,IU 

The m Qr e that religion is difTcrcntiated from o.her aspect of the social mtem , he 
nA K rehpon can put ,ts own docirin.1. cy mb olic and ritad house En nrd« w,,h„u, 
cor.ftjs.on caused by outs.de .nfluences, but .he fa, direct control it h« over socol 
in.tMut.ons, pol.ces. and practices. What te%ion ^^ ,„ m ^ ^ 

control. .1 tends .0 lose .n .ts capacity to influence .he larger society. Similarty, ,he 
more sys.emat.c and mnonaj religion become*, the more it is able to recogm** and 
pun»h discrepant behefe. devian, practice, and unauthorized sources of insp,r ilw n 
but the less it k able to cope with innovation and change. 

As a religicus syiiem becomes more highly d.fferen.ia.ed from o.her .ubsyscms. 
is behefs may become more clearly orthodo*. it, practitioners more disciplined m 
foUowm more compliant. On the other hand, what a more highly rationalized 
rehgious system gains in integrity and completeness, it loses in mvsterv. Thus the 
more differentiated religion becomes from the larger society, .he more objective and 
formula* become us beliefs, and the more professional and practised become 
its practitioners. What rcl.gton gains in internal mastery and control, it loses no. 
only HI mystery but in spontaneity and in access In nrw<rl source* of inspiration 
and authority that could enable religion .0 respond to unfamiliar .i.uations and 
challenges. 



The De-differentiation of Religion 
from the Larger Society 



Some societies that have operated at relatively high levels of differentiation between 

religion and the test of ihe social system nuy then become somewhat less diflef- 

entialed. The Iwiundaries become blurred between scientists and polticttfll, the ncv.-s 

»^a«dbittmess i liis«ranceco^ 

JegisLttors. Under 5Uch conditions of increasing de-differennation, it becornes more 

difricuJl to determine whether activities that nuy be apparentiy religum* on ihe 

RU&Ce are really political or economic It become* inctejMiiiJv unpnrtant to resolve 



a number of qUtttlOGK whether there is one Set of Miles for everyone who doe* 
business whether contracts arc given and interest charged on the basis of a pcrnon'^ 
political or religkiiu affiliation; whether social policies arc intended to hrncfti 
particular groups, institution*, or categories of the population bated on religious 
motivations; whether notions of need and ment are constructed on ihe basis of 
religious identity and affiliation or are relatively secular. During periods of de- 
diffcrcntiation. then, il is incrcasirr^rv difficult to know whether an activity is 
fundamentally religious or secular, just as it is difficult to know whether a doctor is 
following protocols set by the medical profession or those .set by an insurance 
oaaxptmfi or whether a politician's voic is determined more by the public than bv a 
special interest Doctors may be disciplined who, on religious grounds, refuse to 
provide medical care 10 an otherwise deserving patient. 

When de-diflcreniiarion occurv professionals in specialized fields who mix rdi- 
jpon with their practice* raise qi - about rhe future of r!*c practice itself; is the 

doctor practising medicine or his or her faith? Is ihe jurist interpreting the law or 
covertly applying the Bible to a particular case? Even the Bible itself may be taken to 
offer information about creation thai 15 as reliable, and ideas about the origin of 
species that are as credible, as those of natural scientists. It is this opening up of 
relevant storks and of semantic ranges that jeopardizes the disciplines in a society 
undergoing dc differentiation and creates a demand for uni vocal, simple, litem! 
meanings, based on hard, incontrovenible facts, that can stand the test of time. 
This demand for li\ed. plain, and reliable sources of authority is one indicator of a 
deflation in social trust. 



Deflationary Periods and a 
Reactionary Return to the Sacred 



In such deflationary periods, a society is less able to export moral outrage and to give 
its converts and subjects external fields to conquer or colonize. Under these condi- 
tions resentment can turn inward against domestic institutions and authorities. 
Citizens then expect less of their politicians, want the law strictly interpreted and 
enforced, place their trust in fixed assets like real estate and the family, and return to a 
more literal interpretation of sacred texts. As resentment turns inward, rather being 
exported outsjde the social system, people in high places become targets of suspicion 
wd accused of disloyalty, and those who seem outwardly to be decent and upstand- 
ing ci1i2#m a* suspected of secret moral and religious failing*. Public trust is 
withdrawn from major institution*, u people -develop low opinions of experts and 
*mcllettuah ; scientists and politicians. In deflationary periods, public trust is re 
invested in institutions like the family and the homestead, in traditional ways of life 
and rel.gious belief Then- is a move back to basics in everyday life: to deeds rather 
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**««*, to the original meaning* the Bible™ theCormrtuuon rather than later 
teterpri-lations to precedent rather than novelty, to Itnowledgc that .* «ccvMble 
, ^ than the eso.enc or scholastic, to ,„ ,„« is more representative than abstract, 
,nd to die mMi.1 s »wn jcl^us commitments as opposed to more authoritativ, 
orcustomarr wcdemwK Clearly there m affinities in deflationary periods between 
coasetvative or even reactionary developments in .he polity or the economy and 
religious lundamentaFtsm. 

Jn periods during which trust is radical* ivithclnrwn fr„ m pubIic .notations, and 
resentment a focused on aspects of the society itself rather than directed to peoples 
and places outside the social system, a society will seem to its members to be 
moribund and therefore running out of time. Thai is. m extremely deflationary 
periods, there Wl be tendencies not only to fundamentalist but also to apocalyptic 
religious belief, sentiment, and practice, 

Pcilabonary periods see conservative or even reactionary developments in 
rdigion, m the polity, and in the economy. There will increasingly be demanding 
calb for loyalty and even sacrifice in order to restore the hjrd assets of the social 
system in the commitments of the individual. 



The Deinstitutionalization of the 
Sacred and Longings for Betterment 



Even in a society in which there arc strong deflationary tendencies toward stricter 
and more literal interpretations of authoritative tests like the US Constitution or the 
Bible, and toward far less trust in and expectations of dominant social institutions 
and elites, there may also be contrary tendencies. Alongside segments of the popu- 
lation carrying deflationary tendencies, others may tend 10 envisage a tuiuic brighter 
than the present and to promote the notion that Bne culmination of history will await 
the success of efforts to bring social betterment to entire classes of people and 
purification to the soul Among Pentecostal communities thai arc now as trans- 
national as they are local, religious belief and practice toiler not only personal 
morality but social disciplines that tend in the long run to produce economic and 
political progress. 

As perhaps unwitting agents of the process of secularization, Pentecostal commu- 
nities within one or 1^0 generation.- do produce individuals with high levels of 
education and competence in a wide range of occupations An^A professions, As the 
sacred becomes increasingly disentangled from j local web of familial, economic, and 
political associations, salvation Ikmmiic-. less a nutter .it participating in tormal rites 
and more u procc&s of sacralizing other aspects of social life. Ihe de-instiiuiional- 

: ion of the sacred footers longings for 'betterment' marked by self-discipline, social 
and economic progress, and high levels of responsibility for si vial welfare. Clertrude 



Himmellarh (ionj) notes ih.il in the eighteenth-century eoiKervativi- si^io] and 
political theorists like Edmuttd Burke drew on precisely *i>ch religious development! 
lo support their theories about the popular hascs of social solidarity and moral 
progress, just as more recentJy David Mattin {1003) has commented on comparable- 
develop n~r:i[- in worldwide Pentecostal ism. 

If sociologists of rdtsticm wish 10 study the extent to which the sacred has Isecotnc 

de-institutionalised, they will! need K> investigate the WWy% in which communities and 

societies experience* imagine, and construct the passage of time To- what detent do 

people believe thai the present offers an opportunity to realize the unfultiElcd 

potential* of the past? To what extent does a particular society interpret new 

situations id the light of precedents rather than as novel? To what extent doc* a 

society believe that actions are unrepeatable and their effects irreversible, rather than 

being open to future revision and redemption? Is there a sacred history or national 

mvth that gives the semblance of continuity and development lo the sequence of 

events and to the passage of time? How are moments perceived: as simply fleeting or 

potentially everlasting, as possibly opportune or actually critical, as mundane or 

potentially sublime, as calling for endurance or for decisive action? Is either the past 

or the future pressing on the moment* so chat old scores havr to be settled and vision* 

realized? Or is the present relatively open and indefinitely extended and filled with 

new departures? 



A Prediction 



■ 



I would like tn venture a prediction: ihar as the sacred becomes increasingly more 

diffuse and therefore more difficult to institutionalize, there will be a reaction against 

the involvement of religion in government- As the sacred increasingly becomes a 

dimension of work, education, and politics, countervailing tendencies will seek to 

keep these areas of social life at a safe distance from centres of religious control. In 

5 process, furthermore, religion as a jnibsystem will again become more highly 

differentiated from other subsystems like the polity or the economy, and its beliefs 

and values will become more generali7xd and abstract, to cover a wider and more 

complex set of contingencies sand situations. What religion will lose in specific and 

immediate relevance to or control over particular situations, it will gain in the 

appearance of transcendence. Because religious symbols will be too abstract to 

provide specific guidance in particular situations, however, ethicists will continue 

to develop an increasingly situational and pragmatic casuistry for the guidance of 

everyday life. 

As it becomes more difficult to contain the sacred within formal rituals controlled 
by religious professionals. So political leaden will continue to assume the mantle of 
the prophet. ;usi as bureaucracies will continue to develop routine* that are sacred. 
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regardless of th* goals of feflwniNn, and , secular priesthood n . scientist, may 
continue ., contro **e» to esoteric knowledge and authority. Lawyers mav make 
renewed attempt to define their function as making their client, Vhole" while 
doctors may seek lo mucuair the sacred doctor-patient relationship, and both 
lh e military and the business world may renew their emphasis on their 'mi****' 
Only.fnewattc.np n, re made I o differentiate religious institutions from positions of 
conL^I -n pobiits, eduction, and the economy, will each sphere of artivity from 
uork and play to religion and warfare, be able to develop and maintain iu oJn more 
mformal ways of symbolizing and addressing the sacred. Without such an attempt to 
re-differentiate religion from control positions. especially in the political and the 
judicial systems, there will be increasingly deflationary tendencies, radical distrust of 
hernial institutions, and renewed demands lo limit the meaning of religious and 
judicial texts to narrow and strict constructions. 

Sociologists have further work to do k assessing the extent lo which rehgion. 
in any community, institution, or society that they are studving. expresses and 
embodies such inflationary or deflationary tendencies. Under what conditions 
could the escape of the sacred from the constraint* imposed by religious institutions 
become conducive to 'inflationary* trends? As aspirations for the satisfaction of old 
longings and grievances become increasingly plausible, will individuals become more 
likely to believe in the promises of political candidates, to expect the future to be better 
than me present, and to allow the valueof money to be determined not by fixed assets, 
like gold, but by exchange rales? Is there a correlation between the use of credit cards, 
metaphorie language, trust in public rhetoric, a relatively broad coftstamction of law 
and the US Constitution, libera! politics, and a willingness to revise liturgies, to 
reinterpret sacred tern and doctrines, and lower standards for clerical behaviour 
and church membership? Do these inflationary trends depend on the degree to which 
religion itself is differentiated from the polity and the judicial system? 

On uV basis of the argument in tfsis essay, I would predict that, as religious 
institutions lose their control over the sacred and become more differentiated from 
other aspects of the larger society such as government and the courts, individuals will 
take a more flexible approach to language and the interpretation of texts, prefer a 
metaphorie to literal usage of words, and free such documents as the Constitution of 
the United States and the Bible from the limits of stria construction; and onlv then 
will politics be liberal and religion progressive. 
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CHAPTER 17 
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ANTHROPOLOGY 
AND RELIGION 



MICHAEL LAMBEK 



Introduction 



Ever since Plato there has been a binary distinction j n Western thought between 
reason and its other, described, respectively, as standing outside or inside the object 
of thought. Plata called these positions 'philosophy' and 'poetry'; in recent centuries 
they have sometimes been referred to or refracted as enlightenment and enchant- 
ment, modernity and tradition, or science and religion, and they find applications in 
a wide range of analogies concerning the West and the rest, male and female, and so 
forth. They arc generally the terms of those who consider themselves to hold the 
position characterized by the former member of each set of oppositions. Despite the 
historical Success of this way of looking at th*~ world. Plato's own pupil. Aristotle, 
offered a distinct alternative. Aristotle begins not with a binary opposition but with a 
triad of complementary modes: contemplative thought, practical reason, and cre- 
ative production ipoiesis). These modes— thinking, doing, making— are universal 
and pervasive to humankind. In the Aristotelian tradititm, humans— philosophers 
and scientists included — are always speaking or thinking from within some kind 
of practice. Further, such practices an historically, not transceiulentally, located: 
contingent, not absolute. An implication is that social practices, modes of thought. 

Mjflhaaks to Joshua Barker. Wend)' lames, Era Keller, Tanya Luhrmann, Philip Oivion. and 
£ach Simpwm for iheir careful and very helpful responses to 1 rirtf dr-in, and 10 lathe Solwjv 
lor viinml.itinK discussion. Naturally. I lake responsibility for alt errors and infelicities. Thfc 
CQIpter wan wriicen with the benefit of a research leave supported by the -Social Science and 
Nnmanmtc* Research Council ot Canada and the Department of Social Science*, University of 
Toronto at V-trbcirough. 



and the act* and product* of human creation arc rial necessarily strictly tornp-araki 
to each other along a ungle or simple axis of value ("truth*); instead, they axe 
incommensurable to one anther Incommensurability poses a severe challenge to 
nmiim.il narratives of progress, and also means that often one cannot make an 
exclusive choice between alternatives; that the exercise of judgement — practical 
reason i;pWnc?i,<>— entails finding the right balance, generally a path of moder- 
ation. 1 

vvliile Aristotle's thought wa* congenial to the medieval GkthoHc Church and 
inlluerwred marry thinkers subsequently, including both Marx and Durkheim, it lu s 
tioi so easily found a home in either social science or the public imagination. Yet, ii fa 
the argument underlying this essay (an argument which has not escaped a binary 
opposition of its own i thai the Aristotelian framework affords a superior orientation 
for the anthropology of religion and for discerning the relationship (or. to be more 
precise, the ongoing history of the relationships) between religion and science. This 
cntaik moving beyond a strictly "intdJectualisf* appreciation of religion and science 
as comparable forms of knowledge or reasoning and embracing their ethical and 
aesthetic dimensions as welL* 



Structure and History 
in and of Anthropology 



Grappling with the relationship between religion and science has been— and ml 
doubtless remain— central to anthropology. Indeed, one could almost say that it ij 
intrinsic to the field that religioru'seience stands, like nature/culture in Lcvi-Strausss 
(19*3) theory of myth, as the irresolvable opposition around which anthropologic] 
thought builds itself. This is so for two main reasons. Knt, the rdigioraAcierKe 
opposition ha* Mood synecdochairy in anthropology for even larger questions: 
notably, the debate between relativism and ratkmalism, and the contrast and inn 
Prion between holistic but diverse 'primitive' or 'traditional' worlds and the disen- 
chanted, fragmented, but ultimately singular "modern* Ode. Second, much a 
anthropology would like to see itself as an objective observer of human institutions 
and transformations, it is itself situated within the broad discursive field constituted 

In the Kiihman modd of science, however, successive incommensurable turadifirm fo 
mare or less fully KpSac* ane another. 

A nunber of the point* condensed in these first two paragraphs are developed in Urnkk 
'*y^'™nofpjai a u,uror^^^ 
1 S*»d deal to Bcnwein (19031 and beyond him to Gadamer (1985) at well a* To 
Urlmyic I i9<M». Uoyd f ,ftoj offers a penetrating account of *he polemical emergence ol 
Kience as a seJJ* conioou. ityfc f inquiry in ancient Greece. 
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by science and *** and it ha, ,.,,,< also been an interested party in the debate 
hctween them, pulled between explanation and interpretation orZVcx^Tf 
T * M ^ .mncrion. between observation and JS!^^2 
despite many insightful contributions ,„d developments, clarifying the relationship 
between scence and religion remains an ongoing therape^ task or feature of 
anthropology, rather than a fully realized or realise science goal, h i, internal 
M wefl as external to the practice of anthropology 
This ts not to say that anthropologists hold a unified p^it.on on lhcsc taie or 

r , 7a r 1 t c >r : h ■**■" and ■•■■■*■ * **»« PU bik and 

* Mb* debate,. Unhke a l^-Strausaan opposition, .he tension between religion 

and science U thoroughly shaped by the historical conditions of us time and has 

changed for anthropology over the course of its own history, each ph.se leavin* 

significant traces m successive la>en of theoretical debate. I paint the picture with 

ettremely broad bmsh strokes as a series of three phases of anthropological thinking 

in conjunction with wider intellectual and sociopolitical processes. In its inception as 

m academic discipline in the late nineteenth century, anthropology was, to draw on 

Maclfltyrcs (1090) term, encyclopaedia Anthropology saw itself as an objective 

neutral science of reason that challenged the obfuscalions and misapprehensions of 

religion and tried to locate religion's place in human history. The birth was not easy 

as manifest in the career of Roberta Smrth (Bcidelman 1974), but Edward Tylor 

had a kind of assurance in stating that religion was rational but grounded in error I 

The general project, too easily denigrated today for its affinity with, if not actual 

modality as, colonia] govern mentality, was also part of the radical Enlightenment 

programme of locating humankind ('man) as creatures of nature, rather than God. 

The surpassing of evolutionism by functionausm, cultural parlicutansm* and 

structuralism gave the argument a new direction. There was a general deconstruerion 

of the overly objectified typologies and reified categories of ih* rarlier period and u 

relocating of humans as a product less of nature than of themselves < 'culture' t. For 

much of the twentieth century the progressive task of anthropology was to show the 

order, logic, morality, and beauty in what veemed to the majority of European* and 

North Americans to be uninteresting, primitive, backward, disorderly, disappearing. 

and generally unworthy in societies and systems of thought. The role of anthropology 

was no longer to critique religion but 10 appreciate it from a distance, i.e. indirectly. 

by means of "other' societies. LevvSlrauss's title Trare* Tropiqua U&q) conveys the 

sensibility of the period. Anthropology's subjects were for the most part conceived ts 

distant, quiescent, and relatively powerless, and there was an ethical imperative U 

represent them in the face of the onslaught of change, whether one saw it is 

'modernization or exploitation. 

During both these phases, the present (since called modernity) was. identified 
with the growth of secularism, and anthropology understood itself as a secular 
discipline, someiimes concealing from itself it.v strong romanticist tendencies. But 



1 F have not provided reference* fo r me early work Foe excerpts of some classic texts, 
well || reprints of a number of the aitkfa referenced below, see Umhck U00.2 
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by the end of thr twentieth century with the resurgence of religion in the United 
State* and within n.iiinnalivi. transnational, and plob.il politics- <a recognition epit- 
omi/cd fry ihc general surprise occnsiriried by the Iranian revolution), but also with 
the rive of scepticism within the academy about the nature of science and secularism 
themselves (as phrased by diverse strands of post-structuralist, pos-modernisl. and 
t colonial thought) and the concomitant affirmation of history a* the master 
paradigm, anthropology find* itself squirming, no longer content or able simply to 
champion the richness nf religion against science and modernization narratives, or to 
return to an ostensibly value-free objoctfebl science of religion. 

The tension between anthropology's scientific rationalism and its liumarmlic 

relativism, pcrapectivism. and historical particularism is particularly acute at the 

tame of vailing this chapter, when the President of the United States advocates the 

teaching of 'evolution by design' alongside natural selection (the primary area of 

science targeted bv fundamentalist religion) in American schools and continues to 

refuse subsidies for AIDS prevention programmes (hat promote the use of condoms. 

Do anthropologists simply interpret the coherence of conservative Christianity and 

analyse the power of its rhetoric? Or do we try to fight for the naturalist and 

evolutionary premisses on which anthropology and the life sciences urc built? Jf 

there is a compass to the anthropological direction, perhaps it lies in unmasking or 

oecentiing hegemonic assumptions, undue power, unfairness, and dogmatic or 

absolutist thinking. These are, of course, not the special province of either religion 

or science per <e, but only of certain manifestations and invocations thereof 

If. during the first two phases of anthropological thought delineated above, science 
itself va> un problematic, and if in the first phase anthropology saw itself unprob- 
;t:r.i:K.i!U asiseaencB, these facts .iM' not crucofthepjieseatl age. h aumba oi thing) 
have changed beyond the political fortunes of religion. First, anthropology has 
increasingly questioned its own stilus as a science;* anc\ second, science itself has 
became an object of anthropological inquiry' alongside and roughly equivalent to 
that of religion. Both religion and science can be described as systems of human 
thought and practice, each with .strengths and weaknesses, neither perfect according 
to their own standards, the practitioners of each struggling with issues of moral 
judgement, creativity versus iteration, and the prejudices entailed by their own 
means of production and reproduction and modes of seeing the world. 

Advocates and practitioners of both science and religion must consider how their 
subject articulates with politics and the economy, the industry of war. environmental 
issues, the mobility of people the spread or containment of disease, and the new 
genetic and reproductive frontiers. Each must faceup to its commitments to forms of 
gco- and biopofttics and to the contradictions therein. Anthropology, again, is not 
simply an observer and explicaior of these trends and processes, hut is increasingly 
seJf-conscious regarding its own agency and lack thcreoC 



For lack ofwmcient .pace and knowledge I forgo discussion of explicitly wientirk 
contemporary anfJiropolopcil ,*npeetrves on religion, notabry those drawing on engw- 
trve— and now ncufo— mwhc* or calling ihemseKe* nco-i>arwinian. See Oi. 15 below 
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rn genera . then the current ph.se of anthropological ihough. has witnessed a 
mow away from claiming a particuhtr expertise or understanding of the nature or 
e^ence of rehgion-and from participation in the iheolog^l OT ^^ dch ^ 

*■■ T h ^ im ^ nlll| - t ^ rd «"W«» the politics of religion, as though bam 
0Uts.de (and perhaps, outsuk W«ltf) but thereby necessarily "msidc \nrncother.a. 
times seeming inchoate, mode of practice. The current anieul«i ort of the recurrent 
theoretical fault line o anthropology is that between the ironic or sceptical sero- 
logical ol*crver and the compheit, but possibly critkai, hermeneutic p.irt,c.pant 
(i.e. the person who accepts Gadamer s <t 9 S 5 ) argument that we are jJJ located within 
traditions and that all traditions email ihe,r preiudices, that anthropology shares 
horizons with both religion and science). Between these (non-buury) position 
anthropologic must construct bath their research programme, an d their politic 



Religion and Science Distinguished 

and Related 



Of course, Ihe task of determining the relationship between science and religion is 
also irresolvable for reasons that do not pertain specifically to anthropology: notably 
tht fact that religion and science themselves are not Hied or homogeneous entities 
but dynamic, heterogeneous bodies of thought, poetic* and production. As anthro- 
pologists turned for inspiration from Durkheira to Weber and from non-Western 
religions to [slam, Christianity, and various prat-colonial transform ations o I other 
religious traditions, among the observations they have come inemwingly Und 
belatedly) to make is that specific religious traditions ^compass diverse CimcnuO 
debates and arguments, their practitioners and advocates struggling to be more or 
less closely connected or committed to immediate political issues, including re- 
sponses to scientific arguments and discoveries. Indeed, a major question for the 
anthropology of religion, both theoretical and empirical, is the degree to which 
Kugfofl is able to constitute itself outside oral arm's length from the political sphere 
and thereby reproduce itself on a longer historical trajectory and at a slower pace 
than those of current affairs and scientific discovery (Rappaport 1999J. 

Conversely, an anthropology of science, informed by developments and debates m 
the philosophy of science, worries over social construwtiomsxn ami iu limns, and 
observes the practical exigencies and political conduit thai shape laboratory lite' 
and the production and reception of ostensibly value-free scientific facts, theories. 
and goods. A study of the production and reception of scientific "goods" must entail 
consideration of temporality (e.g. speed, duration, and turnover) and of spattahiv 
and authorization, and the ways in which these processes are determined by or 
articulated with the capitalist marketplace and its ideological offshoots audi as 
neo- Liberal policy. If science could once he considered vaJuc-free in contrast to 



rehgton. fjs market value ami subsumplion into ihc milii.<rv industrial comply ar 
*U loo .evident. Moitrvcr, wtAtftfc and ascetic bodily practices rh.it wore once \h 
pi- I i of religion have come increasingly within r >pe of science and «h 

eoiuurncT market* recent fashion* in cosmetic surgery and mood- altering pharma 
ccutkal drugs being "idi the fete 'nipfc*. 

Perhaps m> social scientist has considered the relationship between religion ind 
science as carefully as Max Weber. In his essay 'Science AS a Vocation' (1946). Welvr 
argues for a distinction between fad and value. Insofar as science addresses the former 
and religion the latter, the two fields arc complementary yet necessarily at arm's hn&h 
However. insofar as science does not treat of value, Weber argues, it cannot it«|f 
comprehend why its adherents duiosr it as 1 calling rather than, say, the church, and 
insofar as it constitutes a specific calling (as he understood the term) distinct from 

religion. n J kind of competition with religion. Under conditions of rational- 

ization, that is, sincetheriseofscicnce and the increa^ingdiscnchanEmentofrhe world 
religion impels d choice, not only for 'religion instead of or possibly alongside science 
hut tor commitment to one religion or set of values a* opposed to another. Science, bv 
contrast, although it is chimctCRKd by great specificity, does not require a choice 
bftwcej) competing ralueoricnUrioiu within itsdC Science cannoton inter naT grounds 
decide which areas of research (nuclear fission, stem cells, ecological versus pbrao. 
logical research on cancer, etc.) should be funded, how far to proceed, what to do with 
the results, and so on— aD are areas of val uc {ethics ) nth er 1 han fact per st 

In contrast to the evolutionists, who saw science arising sequentially after or out of 
religion. Wfeber, and Robert Merlon (194$) after him. also noted affinities between 4 
scientific outlook and specific kinds of religious perspectives and social positions 
rather than others. Perhaps one could summarize Weber's position by saying that he 
siewed science and religion as incommensurable, and hence inclined towards a 
nominalist potion with respect to theorizing their relationship. At any rate, that 
is not unlike the conclusion of the present essay as a whole. 
It « bv no means clear that either religion or science constiiutcs a distinct iy» 
natural- or otherwise) for which there arc respectively a number of discrete 
ttHnmcnsuiate tokens. They are each more likely to constitute polythetic sets 
Although (ha issue has bedevilled the inifarepologual study of kinship to the 
point that some theorists have suggested that there is no such thing as kinship, the 
cnuque has not been carried so far with respect to either religion (but see Southwold 
^enee. There is a quiet assumption in each case that type/token relations 
Perhaps the strongest challenge to this view of religion comes from Taia! Asarf 
1993). who criticized Clifford Geen*(iof>6) (and the whole encyclopaedist tradition. 
-eert* s Weoenan and hermeneutic position being hardly typical of objectivjst social 
science notwithstanding) for the assumptions entailed in attempting to define 
rdigwn in the first place. Asad ( J005J has since attempted to iheoriec and document 
nse of religion (as a discursive subject and Bfff-COnstioui set of disciplinary 
in tandem with secularism with reference to both state power and colonial 
and transnational relations in classifying and apportioning domains and forms of 
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Explanation, Accountability, 
and Closed Systems 



I. * evident that contemporary religion docs not dispense with souce (or ac Ian 

technology) ptrx; fundamentalism condemns only what it interprets to contradict a 

correct reading of ,t S sacred texts, Beth the Islamic government of Iran and the * 

fatto Christian government of the United St.tc pursue programmes of nuclear 

power. The pnmary area of science targeted by religion in the USA Uwoluiionarv 

theory, particularly the evolution of the human species, but extending to ail life 

forms and even to geology insofar a* religion advocates cither intelligent design or 

creation along the linc-and with the liming-of a literal interpretation of the 

Genes* story. It is perhaps a paradox that evolution is challenged in theory at the 

very moment in history when intdligent-or not so imelhgent-^esign is in fact 

tampering with its very elements and mechanisms by mean, of field* like genetic 

engineering that are enabled by the stale. But it tt no wonder that an-uous political 

and military lexers might wish to place ullimate responsibility outside their own 

hands and into God's- 

Thc question of responsibility-or accountability-has been seen by «» 
anthropologists as a critical dividing line between the spheres of science and religion. 
Whereas science explains by means of so-called natural cause, religion attributes 
anion more often to personal cause, be it a personified God, gods, spirits, or humans 
acting as saints, witches, sorcerers, shamans, or magicians. Religion thereby fills a 
function from which science abstains: namely, providing a theodicy. The ability— 
mdeed. necessity— of religion to maintain interpretability— that is. to explain baffle- 
ment, suffering, and ethical paradox, rather than evade, postpone. orcfomts* answers 
lo these questions— is for Geertz <i<**l one of the critical markers for distinguishing 
religion from science/ It is likewise central to E E. EvaM-Priidurd"sfajr»UsanalvH S 
C1037) of how. within multiple levels of causality, witchcraft serves the Airande as an 
explanation of misfortune. A granary can collapse if its wooden posts ire eaten by 

• Insofar m Genu views religion, science, and common ^ense as shifts in perspective rather 
than discrete objects (a position on winch he t* nol COOSisteal), ihc main thrust at AaA 
Critique is vitiated. 



termites, but only witchcraft can explain why that moment of collapse coincide* with 
my neighbour* decision to sil beneath it (At the same rime, of course, the system 
produce* it*. ""*n set of Victims'! namely, those discovered to ho witches — as well jj 
general anxiety .and mistrust.) 

Evans Priichard* argument ifeopointS in the other direction, towards a simiUrity 
between science and religion afl both tokens; of a type that might be referred lo as a 
coherent or comprehensive "system of thought' Building in a somewhat unacknow- 
lodged way on Mtlinowski (19221. Evans- Prite hard's tour deforce is memorable for 
his demonstration of the practical logic of witchcraft beliefs, how witchcraft and the 
ways to counter it form a relatively closed!, internally consistent system for the 
A2ar.de, His famous remark that Azandc reason excellently in the idiom of their 
beliefs, hul... cannot reason outside, or against, their beliefs because they have no 
other idiom in which to express their thoughts' (1937: 33S) was taken by certain 
philosophers as a feature also of scientific paradigms. As Stanley Tambiah summar- 
izes Wittgenstein's On Certainty (written i>949-5i)- 

A mitfakc is something which can be Tested and shown to be wrong. But ihe idea cf tesiuic 
alreadv implies some particular system which has as its foundation .1 set of presuppontiom 
and proposition* which cannot rhemvehes be tewed or doubled. These propositions make the 
activity of toting pa&ublc by determining what will count us evidence for argument* and 
venrkation — Says Wittgenstein: 'Whether a proposition can turn out fiKc after all depends 
on what I make count as determinants for thai proposition'. The truth of certain empirical 
proportion* belong* to our frame of reference*. "All testing, all confirmation anddisconfirma- 
tion of a hypothesis takes place within a system ... The system is no* so much the point of 
departure as the element in which arguments base their life- ( Tambiah 1990; $4) 

And just a* Evam-Pritchard showed how secondary elaborations conserve the iwsic 
premisses of the system, so too, some have argued, scientific paradigms preserve 
themselves from contrary evidence. 

Of course, Wittgensteins description docs not preclude comparison of different 
systems or presuppositions; and some of anthropology V most exciting discoveries 
come when we penetrate to truly distinctive ones, as in Eduardn Viveiros-de-Castro s 
depiction of Amerindian perspectivism ( 1998). His analysis of the way in which many 
Amerindian groups presume that human*, animals, and spirits each sec both them- 
selves and one Another differently from within different kinds o( bodies not only 
Opens up a whole new understanding of Amerindian shamanism, but provides an 
astonishing alternative to Western Categories of nature, culture, and supernaturc' 
from which so much theorizing about religion and science begins. 

Evans Pritchards work has always been taken as a paradigm* But in hindsight. 
and noting how link appears to have changed in Zandc witchcraft, it may be 
suggested that the system was and is too tight, does its job too well, and that some 
comparison of systems of thought as more or less closed or open is appropriate, 
Thus, in contrast to ihe Azandc, my tomographic research on the western Indian 

But not exacuy as a Kuhman paradigm; his mode of analysis in Wneherafi, Crudes ami 
XfogKWM widely buded. hut rarely taken up by successors. 



Occn Wand of May,,«c Aowed ib« during d* , 9?M , nd , 9gos „ di af 

mury m no, mev,ublc there, fe, there werc j|lcr|H1JW ^ fj , 

«,,««« were mrdy rumed « «<u*d, , nd D;lrmWn of ^ y \ 
lema[ n C d open .0 further cv cnl! m j in[ , , pr ,, qtI0ns [luaWc , ^ < JJ 

, t rcmc » fe ^homfic sccn,r,„ of child «ftd„ *,, h,u recuniy arisen In K^has, 
,,|, P Qt Bocek IDe B.«ck and Pl.^r, aoo-,, ts a con^id^bk pain, , describe, by 
mean, of a Iranian an»htk vccat-ular,-. how nightmare (fanned by Cbrfc&a 
congregations* can beoimr reality. The a.mp^.ivc question i, how such Man 
lV e regulated or become deregulaled-in other word,, to look no. only „ ii, e ln , fr „ .1 
logic but at mods of authorization (as indicated bv Audi and a, how ,hey ar.iculate 
mth wider political processes and events 

In sum, Evan^Pntehards aiuly™ remains significant, but not quire for (he 
reasons often claimed. A negative consequence of a common reading of the Zande 
paradigm, and one reinforced by ihe Hoasian Attention to cultural coherence and ihe 
Durkhetmun and structuralist legacies of synchronic holism, w« the picture of 
traditional, static, closed systems, contrasted negatively with the positive, dynamic, 
open system of modern science, idealized by Popper, that could prove them wrong 
and thereby succeed them. This is patenuy false because, as noted, openne* and 
closure do not map onto any line of historical or evolutionary process. As articu- 
lated by Wittgenstein, science too muit have its limits to fahinability; conversely, a 
fully bounded .stalk system j$ equally inconceivable Moreover, as Evans Pritchard 
himself noted, 'mystical and scientific thought could be compared as normative 
ideational systems in the same society', and. moreover, we can observe people 
switching between modes of thought or frames of mind as the context changes 
(Tambiah 1990: 92), 

Drawing on Alfred Schutz, Tambiah (like Geertz) prefers to speak of alternating 
orientations to reality. Tambiah revives Levy-Bruh] s idea of religion as participation, 
and manages to Hnk it with developments in semiotics and various ideas in psycho- 
analysis, feminist psychology, and philosophy. Tambiah probably overstates his ax 
in setting up two basic orientations Jo the world that he call* respectively, •causality' 
and participation' This is a dual opposition remarkably rcmimsccni of Plato's 
distinction between philosophy and poetry, and. as noted above, recurrent in its 
modern refraction as enlightenment versus enchantment: and like these, it omits 
most ordinary language and life Moreover, the opposition risks replication by those 
tempted to offer scientistic explanations for specific religious practices, 7 

It is interesting that the two extreme ends of the spectrum often come together in the 
hands of *pccint thinkers about religion, who might, eg., try to combine work on neuro 
transmitters (causality) with their own ostensibly mystical etpertenecs in the field (panui 
palm.). The Society for the Anthropok^ ofCDBSckwausi is full of this kind of thing. My 
owrv position could not be further removed from such facife mediation of binary oppositions, 
emphasiiing instead ihe sociocultural (rather than cither the natural or the transcendeni.il 
reality of religious phenomen.i. the rigorous henncneutic and rdlcxivr stance required «»! 
micrprorers. and the t%ruticance of a tripartite Aristotelian rather than a doausi model 
(Lambek 2000. 2002J1I. 



t'mpinctlty C and logically) it is the -case thitT people nhvu-ys have recourse Bn incom 
mensurable ideas ami practices fLanibek 199.1)- These are ones for which ,1 t l rur 
algorithm of binary choice is- not possible: rather, judgement must be tominirmuK 
activated- Furthermore, outside the Abrahamic legacy, it is by no means clear iha'c 
religion has meant exclusive loyalty to one god or prophet. The sorts of heterogeneity of 
religious traditions characteristic of many Asian social fields (c.g, Gcllncr 2001) and the 
polytheism of Hinduism or Voruba religion have arguably demonstrated more open 
nessand flexibility (though the Abrahamic religions all also have their internal streams 
of debate and conversations between branches of tradition). Contrary to the ideas of 
m-im 1 hnstijn and Muslim scholars, polytheism is not intnnsicalry either rationally or 
ethk'ally inferior to monotheism; indeed, one coukl conceive of arguments that it is 
superior. Certainly, any religion that claims exclusive access [o the truth must have at 
leasi that assumption regarded as false bv a comparative anthropology* 

A comparison of cowm<m forms of science .md religion suggests that the former 
are generally narrower in scope than the latter. Not only does science generally 
abdicate from Webcrian questions of theodicy, it is largely unable to address the 
social functions rhat Durkheimand his British disomies attributed to religion. That is 
to say. science i<- nOl as richly expressive of society in the way that religious symbols 
or rituals may be (but sec* e.g. Martin 19&J); nor is it as directly contributory to social 
solidarity or the enrichment of moral life. As recent events have shown, religion 
com in u ex to form a powerful vehicle for drawing together collective sentiments and 
for providing a source of collective identity within mass or global society. Religion 
provides an alternative, and stands in some contrast to (and possibly mystification 
of) impersonal bureaucracy, the alienation characteristic of capitalist production, the 
amoraiity of capitalist exchange, and the anomie characteristic of capitalist con- 
sumption. With the partial exception of dedicated working scientists, who view their 
practice as a Weberian vocation (or Ehc effects achieved through the prescription of 
anti-depressants.!, science cannot offer these advantages. A similar comparison of the 
functional attributions and limitations of religion and science could be made along 
Freudian lines with respect to the unconscious and the elaboration of fantasy. 
However, interesting new work on the 'tcchnoscientific imaginaries" of, say, commu- 
nications engineers (Barker 2005) suggests that science may connect to society and 
psyche more broadly than these remarks imply. 



Magic and Medicine 



The opposition between science and religion has often and tellingly been mediated by 
a third term: namely, magic. Magi*. Sam* told Religion was the title of a set of 
influential essays by Mdawwsfci (1954K the triad reappears in an extremely useful 
overview by Tatnbtah (1990), which I have already cited; and magic is provocatively 
paired Kith modernity in a recent collection edited by Bireit Mcver and Peter Feb 
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m^c. Whereas nun,™ c.hnographers show the v «uiiy u f ,hj s view founder 
standrng prices u, smaller ^fc soac.es. ,hc essays in Meyer and ft* &*rt 
demonstrate, conversely, the mag* mhcrcnl , vlthin ' modetnitf „ m . » 
embraces lh< reli^us, ■rrational bui persuasive impulse within scien^ Sev^l of 
theauthor,, especially MrchaelTaussig Uooj,,g further in demonstrating, he way in 
which mag,c always enta.ls-and play* wlth-sotptidan alongside crcduhtv 

Robm Horton (.567) also challenged the attribution of magical thinking ,0 
smaller-scale societies by arguing in nco Tyiorean fashion that •African religion j, 
actually much closer 10 science than is generally assumed. His argument, however, 
fails .0 acknowledge that m the end the beliefs and practices of «mailer-scale societies 
are not stnetly comparable (o science, if only because they are not discrete inu 
r.ons on the order of science- Tambiah (wo) offers a sharp rebuttal to thi* kind of 
caicgory error (but cf, Appiah 1592k 

For many years, then, the question was how to define religion and science so as to 
dimnguish them but also compare them, and to use lessons drawn from ihc one. 
riiher positively or negative!). ... help understand the other. The project was consid- 
erably refined by means of the development of structural analysis. Borrowing the 
term from William tones, Mary Douglas (i<>66) offered a saluiarv .mack on what she 
called "medical materialism"; namely, the explanation of specific religious practices, 
such as the lewjsh taboo against pork, contrary to what religious practitioners 
themselves might say. as really- based on materia] criteria, such as the health dangers 
of poorly cooked meat. Her argument was elaborated in the bracing critique 
by Marshall Sahlim <i 97 6) of various forms of Malinowslcian functionatism or 
American cultural evolutionism thai explain religion in terms of what it does, thus 
ultimately in terms of a materialist science. Douglas and Sahlins also went a long way 
towards unpacking the cultural logic of science itself, a proiect th.il has been 
farthered by developments in medical anthropology— for example, in Margaret 
Lock's (son*) demonstration that even death is differentially defined and regulated 
ra Japanese and North American forms of biomedicine. In decisions over organ 
Iransplams it is not so easy lo distinguish fact Itopi value.' 

Limits or border areas of science and rdigi.m ,ire also evident in psychiatry, in questions 
like the displacement oi the soul by memory I Hacking 1995): in Kien« fiction understood as 



of discovering 'laws of the mird". the structuralist comparison of religion and science *& 
not necessarily* rejection of .scientific cxp!anfltionofri fc !ipoiislactspff?f,biilraIheracdl 
lo widen the boundaries of what science, Anglo-American science in particular, could 
ccmcriwasiralid foiimof c^latM^ 

the way in which science, loo, is defined by culture and by specific intellectual traditions. 
For n certain kind of cultural structuralist both the science and the religion of A given 
society build from tlie same structural roots even if, on the surface level, they prove verv 
different from one another This ispcrhapsa source of wh.ii. from a different intellectual 
tradition, Weber described .» "elective affinities'. 

Perhaps the most decisive advance wo* that initiated in the philosophy of language. 
Once It was understood that language can do other things than represent, it waa 
possible tn understand religious practices in a new light. Whereas science works to 
explain or represent the world, and does so by means of propositions that can then he 
judged as accurate or inaccurate, true or false (or at least understands itself to be 
operating in this manner), much of what falls under religion is now more dearly seen 
as non-representational and non-explanatory but rather as constitutive (hence 
surpassing the 'inteUectualtst' arguments of Tyler. Evans -Pritehard, and Gecrtz, as 
well as the 'symbolic* arguments of the structure-functionalist school). Religious 
utterances are is often illomtionary (performative) or pcrlocutionary ( rhetorical I 
spc*cfaacts^tho , areIocutionai^MdeKriptive) statements. TTie success of these acts 
is not to be judged hv criteria of correspondence truth or falsity but. in the case of 
iUocutionarv acts, by means of what J, L Austin (1962) termed felicity conditions, 
having to do with how well and appropriately they are performed Roy Rappaport 

phrased the consequences succinctlv: 

Hi* stat* of affair* u the critcrwn by whkh the truth, accuracy or adequacy &f 4 statement is 
aitcsxd in the case of performatives there is. an inversion. IL for instance, a man it properly 
dubbed to knighthood and then proceeds to violate all the canons of chivalry ... we do no* w> 
that the dabbing (wail fault), but that the subsequent states of affairs ire fruity. We judge the 
star* efaffem by thtJtgret to which it conform! to the stipulations oftite performative net. (1999; 
133; italics original) 

Rappaport 5 analysis illuminates both the question of religious factirity and truth and 
Durkhcimun insights concerning ritual and religion as the moral foundation of society. 
On the pcrlocutionary side, religion incorporates multiple sensory media and 
has an aesthetic dimension largely missing from science (despite the advances of 
PowerPoint). Music m. dance, and other forms of experience play a significant 
role (James 2003). This is beautifully illuminated tn works such as Turner (3967), 
icrspoon ( 1977K Fernandez (1993), Kapfercr (1983}, Daniel {15*4), and Hirsehkind 
(2001), Together, the illocutionary and the perlocutionary go a long way to captain 
the success of non-Wcstem healing systemsibut alsoapplyto biomedicmc) (c.g.icvi 
Strauss 1963; Tambiah 1973,; Lantbek 1993; Antzc 1002)* 

This u not in say that particular forms of healing— e.g. BuddhiM -mutdfijlness'— may not 
also be efficacious in other respctb. 
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correspondence truth a Foucauld.ao analysis would kad us to think quite otherwise 
insofar as science ,s chveourse, » it produceV the ^m ftf , vhkh £ ™ fa 

•J ;r i, r ? T*!!2£i fl0talBBW 8Wlus of such *** S— 

has been the sub,m of much lively and heated debate by philosophy <« Hacking 
l9 oS). and a great terntory for anthropologist, m.erested in exploring contemporary 
pncticcsof rationally andeth^ieg.^ 

tools to the practices o. .mail-scale sorictie (James .yU). Here, where it was bast 
expected, science and religion appear to appmach each other once again. 



Contemporary Ferment 



The task now is not to paint global pictures offence* and religion; but to itudy 
instances of each— i.e. sets of practices that claim or are claimed to be either science 
or rebgion-and describe their discursive foundations, actions, and effects, and their 
relationship to other discursive claims and practices within the same -social mile* 
We now accept that there is no single, tinidimensioiul Comparison possible between 
'science and religion', but lots of micro-comparisons, on the «ka of roucaults 
capillary relations of knowledge and power. How do these diverse sets of practices 
Shape the ethical landscape or orient people within it. and how do th«*v constitute or 
'colonize* various 'BfcworiuV? Conversely, how do ordinary people respond to 
cultural fragmentation and the disembctiding of religion' (to import Karl Polanyis 
idiom developed with respect to Ihe economy cf. Taylor 2004 j and draw on the array 
of alternatives available to them, producing various bricolages or intensifications and 
attempting to transform situations of imposed power or ostensible but shallow 
choice into ones of moral integrity, dignity, and serious judgement? How. in sura , 
are specific regimes of value transcended and transfigured? 

How. in particular, are we to explain the growing interest in religion, often with a 
concomitant ostensible rejection of science? Anthropological answers are forged 
through the practice of ethnography, i.e. immersion within specific communities of 
practice and careful listening. Rather than review a range of studies or attempt to 
build a comprehensive explanation. I illustrate a single, provocative case. 

Eva Keller makes the uscJul point that evert if anthropologists give up rhe systematic 
comparison of "religion" and 'science' as a false problem, it remains a salient issue for 
many people trying to make sense of their own positions. Thus an anthropological 
contribution is to understand the many practical, imaginative, and theoreiiv.il ways in 
which various people (societies, congregations) ionceptualsK and try to resolve the 



issue. KeUer (300$rt) describes Malagasy Seventh4>ay Advcniists. who 'are not <otj- 
ve/ned with defending religion against science, but rather, from their point ofview. wnh 
debating one scientific theory .ignm^t another (croiiinnism against evolutionism ] 

The < .hrtaians KdJer describes apparently attempt ro draw on ihc authority of 
science in atder ro say ihai they, too, are approaching ihc world scientifically, seeking, 
'nroiif kelk-r'-. point i* not to claim that Advemism is scientific, hut rather thai 
Malagasy Adventists want to understand the world by means of rational thought and 
evidence Whereas Keller compare* the Advcntfcts to Kuhnian scientists, I woqjj 
surest that from the perspective of science, for which its distinctiveness as a rigorous 
mode of inquiry is acute, ihc proof seeking of the Ad ventisis could only be a faulty 
kind of mimesis, a sort of unintentional parody. When the challenge is closer to 
home, as in legal battles over the right 10 teach 'evolution by design" such mimesis 

can only appear disingenuous ■ ' 

What the Advrntist* arc doing is claiming the right lo appropriate authority and 
interpret the world for thermcKcv Fhey are not against science per se> hut ontv 
against the discursive authority that would exclude their own voices from its practice 
Many modem religious movements can simil.irh He understood (in part las attempts 
to rcappropnatc knowledge and truth from distant experts and to provide alterna- 
tives to Uw authontarian regimes of church or stale and to the diffuse but pervasive 
capillary systems of power/knowledge characteristic of modernity.' 2 Iti this respect 
the AdvcnittU are not so different from the advocates of complementary medicine. 
The scientific and medical establishment finds itself challenged on the one side hv 
religious fundamental ism and on the other by New Ageism. 

KeJIersAdventistsoperate like good intellectuaiisw, and h may be that ihe diversity 
of anthropological theories of religion mcrdy replicates the possible kinds of orien- 
tation* of local religious congregations, some of whom function like Tyloreansand 
others hlce ieVy-Bruhlians. Thus, whereas Keller concludes that Tambiah's duaJi.sm 
doe* not apply to her Protestant tundamcotuJi>T>, who appear to be ciuirdy on the 
side of" causaliiy', Tanya Luhrmann (2005) reaches virtually ihc opposite conclusion 
in Iter ethnography of an American evangelical group, the Vineyard Christian 
Fellowship, arguing that their cultivation of practices that enable them to hear God 
speak directly to them validates Les7-Brahi's idea of participation. 

If religion has been shrunk by the authority of science, the rireumscription and 
regulation of the state, and the demands of capitalist production and consumption, it 
attempts to return the favour. Charismatic and evangelical revivals may be seen as 
attempts to restore the cerutality and comprehensiveness of religious practice, to 

» Sec also ICdkrioo**. 

CaflCetnponvy \.,:ih American creationist argument* illustrate not (he prate-science 
duratirrized in the writing, of inteJleciualists tike Horton (1*7) so much as a kind of 
pseudo- science. 

Of course, thn ii not to be taken as an exclusive explanation or the whoTc picture A 
on power can be linked to manen of ethical disquiet aod redemption C Kurridgc 196*) u 
as 10 missionary funding .and many e-ihet focior*. For a masterly overview of recent 
nntoncal trends and theories to account for ihem, tec Hefner ( iocj«). 
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rescal the rif, between disposihon and cosmos, and to shift the reducer, D , -v 
M mcn« of rehginn fa, precarious and fragmented beliefs- back" ho Sc sub 

as to remove the very boundary between public and private 2 L S^Sn£ 
practice, and comportment pervade everyday life and the lifcwrjrld » 
leather than compare or evaluate rdfcfc* alternative* according* eritcna estab- 

,hould ask whether we can come up with evaluative criteria internal or inTrins lc ,„ 
iritfff* m , what Rappaport offer, us in what is the „„le mo « ambitZa 

Rappaport begin* his ma-sterwork by inquinng about the nature of region and of 

& °* !■ "i T. { Tu °\'* T fullY ******* ta«ai what Te calls the 
soennncaUy lawful and the religiously mcaning(ut as well as the kinds of truth appro- 

paste to each. He offers a coherent forma] model of rchgion, in which ulUmatc smrred 
pOStukte, -ut.er.ncei that arc deeply meaningful but informationaJlv empty-have a 
central place Having elaborated the significance of religion for sociaj life human 
evolunon, and even the future of the planet be concludes wirf w pa g« later by 
discerning pathologies of religion. TTiesc occur when the most sanctified utterances or 
forms of authonty lata on political, social, or ma.emd specmcity. Such ovc^edtlca- 
iionof sacred posmbtes, or enrr^ncti 

and inrlex[bd«y. When, as in xhe lacil sanctincalion of profit and consumption under 
capitalism, it raises relative, contingent, and material values to the status of ultimacy- it 
smihrly 'rebc^f*] the absolute, for it identifies the absolute with the SMusquo and 
the material . [and] vulgarises, prolines, and decades the ultimate »p. 443). fUv P a- 
port, after Idlich. refers to this as idolatry'. Overly literal interpretations of specific 
sacred texts arc instance* of oversrH-cification rhat not oruv support immediate political 
and SOCM conservatism but (paradoxically J risk both social hreakdown and exposing 
the sacred to general invalidatJon (pp. 444-5). Similar p.iUK.Iogi« may be discerned 
in science, as, for example, when evolutionary theory is overextended into social 
Darwinism, sotiobid^^ 
calEs idolatry in religion is akin to reductionwm in science." 



CONCLUSEO 



N 






I sum up with several points. First, once we accept the historical emergence 
and spread ol science as a unique discursive formation {or set of related formations!, 
il becomes (anachronistic! nonsense to talk about the rebtiomhtp l*twcot religion 

u Seee.g. Csoraas (1997) on Catb.»ti«, and Hiruhkmd faooA) and NUrunood (20*5) on 
Mustimv 

M This argument was developed together with Jackie Sohvay. 



jmd science, «i religion as a kind of science in societies lhat have not y& ciKnunrcriM 
or intcmarized thicdrvdopnwnt. | For towc* the same would hnfd for ihc historic 
rmeTgenceofrdipion'M»nc\piKit category and subjrrt f»l|Kiliiical discourse.) 71, 
docs nol preclude us from examining rhe raiionnliry of practices and dift;t>u.rw» I 
bese miens, bur merely from trying 10 fit ihcm into a mould thai 11 noi thcin. 
Within 'modem* societies th-it do comprehend •science — and this includes the Qui 
world today— one mutf realize the diversity of possible relationships between scienr 
and religion, hnunning with the unequal education and formation that individual* 
dtt&fe. or nUIU* groups of various kinds receive in one or the otber, but examinin E 
also the dominant or hegemonic public rWmutaifons of their relationship as wej| j 
diverse countcr-r»egcnionic alternatives. 

Second, the view of at least this anthropologic is that although idfejon ha 
been challenged by the rise and success of science, and has had to accommodate 
itself to science, and although science may now find itself challenged by religion; 
although religion and science ruve emerged and defined themselves (or been 
defined by the Mate! in relationship to one another, round themselves in direct 
op) 1 n certain issues, or attempted to imitate each other; although ihey can 

each be made to temper (or inflame! the excesses of the other; and although both 
religion and science risk the danger* of provincialism but also afford a mesas 
to escape it— at haw ihcv Jre incommensurable. This mean* that religion and scierk 
cannot be fudged or compared along a single axis of measurement, and therefore 
that they will continue to irritate or complement each other without either one being 
able to &Uy subsume, displace, vanquish, or eliminate the other (unless, in confla 
granon. they eliminate us all). However, if their fault lines and bordertandx are 
problematic tbey are also eirtremeiy interesting, characterized b> vibrant create < 
and intense ethical questioning. As to their relationships En the future, even their verv 
narures, much wfll depend on the politics of the state and the regulation and fate of 
evpitaL 

Third, ihc very pairing of sdrace-aiid-rdigioii' invites imdlcctulb account, of 

rd.pon, and r have doubtless given them excessive attention in this essay Bui fusi 

"abstract thought is noi the be* or on ly | cn5 through which to compare 

rdipon with science, so too. reason is not restricted to science, nor. conversely, i, 

scente to be exclusively identified with or understood with respect to abstract 

n. Both religion and science arecnaraewrized by eombinaiions of contemplative 

though!, practical judgement, and creative performance. Thinking, doing, and 

makngarea part of everyday life as well. Conviction, disposition, and gracefulness 

derive not only trom facility mth the objective vehicles or instruments of larger 

pawr. bu. also from agility « their vehicle, instrument, or subject. The >.ark 

rntjead C in7 P0S,r ' 0n **«*>"*< '«»" *** impassioned partxapatton a 

J^!^ t^**** *** <****<* w„h abstract reason and religion with 

^S.hS.Ti""' if o-nmensurabif-ty of science and religion in Ihc modem 

Id. the desubl.zat.on of the transcendent or foundational claims ofeach. and At 
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a. 



ultinutf uncertainty thai ihcir eontaartfaui. „. 

.rUngulation wim ., ,hird c^^Z™***" im ^ »" ■«. ** 
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CHAPTER 18 



CONTRIBUTIONS 
FROM THE 

HISTORY OF 

SCIENCE AND 

RELIGION 



JOHN HEDLEY BROOKE 



Introduction 



II is sometimes assumed thai .1 simple story can be told about the historical 
Kbbomhip between science and religion. On one overview, 'science- and "religion" 
existed in harmony for centuries, conflicting only in the modern period. On this 
renting, even the debate over Charles Darwin's Origin ofSptcm {185?) was nothing 
more than a storm in a Victorian teacup (Raven i W ). By contrast, the converse is 
often assumed: "science" and 'religion' have edited in more or less perpetual warfare, 
until recently, when the potential for peace has supervened. This second view 'a 
attractive to those who believe that t weniielh-century physics, in particular, has given 
unprecedented access to the mind of God (Danes 1990, 19913). 

How can both accounts be true? Each story is problematic because of the level 

of generality assumed. When science is placed in opposition to religion, as it so 

often is f it is easy to conclude that the one must exclude the other. For Darwin's 

bulldog'. Thomas Henry Huxley, it was simply impossible to be a soldier for science 

and a loyaj son of the church. Or. as Darwin's cousin Francis Gallon put it, the 



practice of science doct not KCOnJ with the priestly temperament (Turner 19M1 v 
one of the lewon- of professional hiMorkaJ scholarship is that too much 
our thinking about the mutual bearings of science and religion is governed hv 
uncritical acceptance of the dichotomies and antitrust* that pervade potmU 
dfeamfcm, In short, serious history enriche and complicates the picture (Bro, 1'. 
wan For example, an Oxford theologian of the late nineteenth century. Auh'r ' 
Moore, iA«t reflixtmgon evolutionary theory, famously wrote that under the en 
1 1 foe Parwin had done the work of a friend (Peacocke 1985; m). Such arreting 
remarks of this kind Immediately si ...-.-. .1 more nuanccd picture Darwjn, Mill « S 
as a foe in some comfit. .aides, had done the work of a friend by liberator 
Christian! tv from bondage to a dna ex mnMna. a magician who intervened t* 
conjure new species into existence. For Moore, 1 creative process of evolution w« 
consonant- with a theology of incarnation in which divine immanence was restored. 
The subtlety of his remark wands in judgement over simplistic models of how science 
and religion should be rcbtcd. In this respect historical scholarship both inforrrw 
and support* the claim that more sophisticated taxonomies are required for captur- 
ing the multifaceted rdationi between science and religion | Stcnmark 2004; see aEw 
this volume 1. 
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Total Disparity? 



One ivay of collapsing a rigid dichotomy might be to show that science and relifiion 
to*e more tn common thin images of hostility suggest. There .s a limit to how far 
one can press this case because, in their respective practices, scientists and religious 
devotee* engage in very different exercises. Prayer, meditation, and worship contra*! 
w,th the tesnng of hypotheses through controlled experimentation. Nevertheless, the 
hMoncar record a enlightenmg on this point, because perceptive commentators 
rurve noted that there is no complete disparity, For the theologian Thomas Chalmers, 
who led the Disruption of the Scottish Church in .Sa 3 . science and religion had this 
m common, tfut both were Wined abstractions from the grosses* of the family 
*nd orduury world 1 . In hi. view there obtained ' 3 very dose affinity between a taste 
for saence. and a taste for sacredW. The two resemble each other in this, he wrote. 
that the, make man a more reflective and le* sensual being, than before" ffopham 
99r Aril Such sentnnenu. are not to be dtsmissed as mere effusions from the past 
Comparable thmgs are said about science in contemporary scientific literature, as it. 
• recent ednona] m the journal Sdem* where editor-in-chief Donald Kennedy 

1 1^' ^ J ' amWm ' hW K ' mcc - hc *"*«** » *ort M^xons. 
m2JL u ". ^ a" mUCh abDU ' ' he |UK 0f lhc «iy«'riou, as .boUl hi 






« ■ co^ic rel^ous fedmg w» associated wttli m ufcto* mystery. Th, * 
* of science .. J™«tB«ing .he tofcttig^ and compreheniy P the 

untm* -rved »U» .he mystery „ to ^ ndturc sh J d ^ ^« 
comprehend (taiwr^ ja, „,. [, ^ ^ EinMcin ^ ^^t The 
emohonal Mate that enables great scientific .enlevements to be rmde « similar to 
that of the religious person or the person in W < Brooke and Cantor »a* 2*7, 
Science and rehgton may. th.n, have ekmewi an common, and historical h 
h« «po^d them. te. was convinced that beauty •« „ guldmg prijKip|c in 
theoreuca] phys.es, and would tatfoctbd, reject formulations he perceived to be 
ugly. The ep-sremic nnucs of Mmphci.y. elegance, symmetry, , nd bc|Ut ^ m ^ 
m many scientific *eone* of the pa,, and have often contributed to chrir success 
{Polanyi w*. m frock* and Cantor 1998: i07 __ 4V >. p,«ci*cly how mudi they have 
contributed m .peexfic ca^cs. sodias the acccptabiiity of Copcrnican astronomy, has 
given rise to sophisticated debate <McMul1tn 1986), 

To tease out common elements is not. however! the only wav of breaking down 
barnrn. Biography of eminent scientists have often rtveded religious leaning as 
with the biblical Sandemanian Christianity of Michael Faraday (Cantor 1991 1 To 
imagine that there could only be a compart me ntaJizang of the scientific a n d religious 
commitments. OTD when this might sometimes be implied by the nibnct. can be to 
miss subtk interconncaions. 



Science as a Religious Activity 



science 



Despite sensationalist novels such as Dan Browns Angels ami Demons, most 

historians would deny that scientific and religious sensibilities have always clashed. 
Scientific thinkers may not always have been the most orthodox in their theology 
(Brooke and Maclean 200s). but among the pioneers of modem sc.encc there was 
often a fusion of scientific and (heoksgical interests (Funfcenstdn 19&S). Isaac Newton 
was not an orthodox Chmtuui, since he denied the doctrine of the Trinity. Yet 
Newton described the task of the natural philosopher as the deduction ct anise 
from their effects until one arrived at the 'first cause; which was not mccbaiicd \ 
he wrote to Richard Bentlcy in 1692, the fact that the planets orbited the sun in the 
same direction .ind in the same plane could not spring from any natural cause alont 
\Vhat Newton described as the business of natural philosophy involved the discus- 
sion of divine attributes and Gotfs relation to the world of nature. 

ll ha*often .been said that, with Newton, [he scientific revolution reached its apothe- 
osis, in which science emancipated itself from religious concerns. It would be more 
accurate to say that Newton reinterpreted theological concepts, such as divine providence 
and divine omnipresence, through the categories of his science. Because space was 

Constituted hv (Ind\ rtniiiirM'i-<^ i n.-a» V.-wi,in ,-««iU k,. .'-\«i^.3. 
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^of the miiwrealitvofhi^avr^ 

■ i "ururc ptt-su^pii.^ lire uniiv of ihediunc mind (Sni>Men 2ooi>. 

ftWttn nicety show* how history compliance tnc picture. By some contem 
Km his science was perceived as friend? lo religion. William Whistoo, hu sucoan 
lo the LutasianCrmirof Mathe nunc* tt Cambridge, njotod thai Nylons P^rf^! 
(1687) had .mushed the mechanistic nutcrialism of Descartes natural philosohh 
Bona; 96$ 33-7). But at the same tame Vewtrwi v ^ deeply suspected of heresy 5 
h b v tax appealed to be associared with Socinian tendencies ( Snobelen 1999) Hih 
OWtfdl Anglicans m ihc eighteenth century were sometimes severe critics ff 
Newton's science (Stewart 1996). Consequently there is no sfmpjc answer to tbl 
question of whether Neu-ron ^-ence was friendly or hosrife to 'religion". Itdcpend 1* 
an where you were coming from. 

One conclusion, hamper, is inescapable The coexistence and imemenctnftm ^ 



>tic and scientific concepts in a mind as celebrated as thai of Newt 



on must destroy 



thepopukrsiereorypes. HfcioricaJexamplescan be suggestive in other wwstoo TlJ 
destroy dichotomic* by revealing the possibility- of mediating positions. 



Middle Positions 



WbCD discussing the great revolutions in scientific thought that have chanced 
percepuons of our pi** in the universe, it is tempting to contrast new with old in 
black-and-white terras, m.ssing the subtlety of middle positions There is a utJ. 
earn* in feGafil*, .** The pubLcauon of G^s book on tSe ' Jo S 
World ferns' («*) p^pitated the famous tnal of .633. Routine.,, hisW 

and Ptolemy, the Roman Catholic Church suffering opprobrium for having silenc d 
ham and for suppressing the truth. That is how it looks in retrospect. A. the time he 

Tnh ZZ?£ ** *£"* ^ ** ,here ™* "" «-«5£ 

SI ^ t ? '"""" d,e ma,W ,hi " ** "» ""doubtcdly autaetive ,0 
Oahko. anc* to dnpmw one system was to promote .he other. But there was a 

S2.KZ. *J C ?rS ^"^ b ^o Brahe, in which £ J ih 

2 7 7S ^ )- Ma,hCTna,l<a "y ^"'valent «o .he Copernican system and 

W all I rdi 7 '? T r ° ' hc ^ in Which « lali ™ <«««n «tron. 

»-m and re.tg.on were perce,ved a, the time, because this compromise- proposal Z 
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compatible with a geocentric reading of (be nlimi i, 1 1 ■ 

«: ,z-m. The situation looked ra,hei dil^X «* T* ^ " ***» 
h««n, were taken to represent . phvs, J™ - ?ff "T*" 1 "^ngofthe 
appear less elegant thm the Copcrni Z ST^ ?* 0,,,t iyS,em Muld *• 

scnes .0 ...deriine .he important ^TZZStT^T™^ b ° TO ^ 
affair wa> whether the ^lof.SC^ J2 '"""," *' ^^ 
fur making planetary- predict or SSStSCT ^* !?"** 

mvolved Tstatus of J££Z ZSL tTer ^5 " *» 

*^l«rd«Gfc«p rilI clpLofh l »^^ "' SC K° ,anhip ^ 
by the theologians of the Inqui.tion iC^^? ** "> *"" **» tod 

Middle positions have Usually been possihip m *rU**zi 
religious interests have also been at MakeTml.ta ^ k '"T" "* ^ m 
JL disappear eventual lnd hth Zt ^^ f - "" ^""^ 

example But nSLporitionT^ »«5i^tE*!S?!? " h, !? BpJdwa 

from the nineteenth century would be the ^k ofTc 2 1 A " T"^ 

heheved „, new specie arose through what we would cai« natu alTa^Tu 
e also cons.dered „ pr.matuxc to regard Darwins mechanism of na.ur^Lfon 
as the agency of transformation | Richards , 9 «„. T1* pe lsis t«,ce of rae same ba" 
bone suture ,n the vertebrate kingdom encouragrd him to ab^actTom i 
an a^etypa. skeleton, which he could paw as an idea ,„ the SS of£d 
The evoluttonary process could then be understood as an unfolding of f,.W 

21 ^"TT Crea ' i0n ' in ""* tht lrche ^ had »«J*« insUntT 
aeons (I upke w) Owens position was one of many competing accounts of 

b^ogica. evolution , n which the efficiency of natural seJccto, 1 oucTned 

« rn^n that Chnst,a flS d,d not have to choo« directly be. ween ^ selection and 
ZZ mtervenuon. And there are modern equ.valents. One can he a neo- 

UansnnHn and Mill point to constraints in the evolutionary process that h,.%* led to 
converges .rends, such as the independent reappearance „f the .same kind of eye 
(Conway Morns 2003: 328-jo). 

So far in this discussion the terms science" and "religion- have been used mfor- 
rially, as ,f they are unproblematic. But .his is unatfahctwy. because it assumes ,ha. 
here .s a .hing called science, of which we can specify the essence, and a thing called 

rehpon. of which .he essence can also bedistilled. Histoncal scholarship can help us 
.ere. because the meaning of these words has changed with lime. It also reminds w 

Um I is more appropr.atc H speak of 'sciences' and •religions'. When we do. anv 

simple dichotomy loses its rigidity. 



Sciences and Religions 



. 



One of the must fascinating subjects for historical investigation is the manner 
which btnindane* beiwecn dbrip&MS are constructed and how thev change with 
hnic "IV proliferation or ^-cMali/ed sciences in Europe did nor begin to itccclc 
until the Lite eighteenth and carry nineteenth centuries, but distinctions had pi- 
ously been drawn berwecr) different sciences according to their subject- matter nA 
methods. Il would have been nbvmtt to Newton's contemporaries thai the studv of 
■stroftDlB] Involved very difTerent prtctittf from the study of chemistry. natu r I 
history, and natural philosophy. The fa*t had been associated with the studvof mot 
and eventually graduated into what was later called physics. Bui in the seventeenth 
century, natural philosophy u Its name implies, was studied as a branch of phifoso- 
phy This me.int that Jl was broader in scope than would now be permitted within th 
i :ulture Ofnsl Eckneo, As we have already seen, natural philosophy for Newton 
embraced theological <juestfonK it did not exclude them. Reputable dfscussionso/ihe 
transfnrrriAtion from natural philosophy to natural sci^nc* arc now avaitobte f Knight 
and Eddy 200s). and they stand » i warning against the imposition of supposedly 
timeless categories of science' and -religion' onto historical realities. It fa even bej 
argued that natural philosophy in the seventeenth century was primarily a form of 
theology .Cunningham 1991). a view that risks conflating natural philosophy with 
natural theology and which has prompted a vigorous debate that can be followed in 
volume 5 of the journal Early Science and Medicine (2000: 158-300). lust as the word 
science' ha* changed its meaning from any organized body of knowledge (including 
ftCMfotc, theology) to modern research based and highly specialized activities IdT 
berate fy excluding theological interference), so the word 'religion' is also an artefact 
finding new application in the Enfighttnment, when comparative approaches w*zc 
needed fo. die analysis of different cultures, their practices and rituals (Harrison 
1990). Rcvealingly. the word 'Scientist 1 a a idatively recent invention, first coined I . 
the C-ambndge polymath William Whewell in the 1830s. 

WhewcO himself used historical examples to accentuate differences between the 
*icnco. Such semttivity has important implications for the discourse of "science and 
rehfpon A. a gfmt point in rime one science might be posing a challenge to a 
particular rehpon. when another might be offering support. Such disparity can 
occur even when the sciences have much in common. For example, during the 
^venteenth century the telescopic discoveries of Galileo undoubtedly posed a pna> 
rm for tradittonaJ Christian theology. Tr* vast number of stars invisible to the naked 

™!Th .** T i nslrurncm > ™* d ^question of why , m.onal Creator 

~uU have created such, plethora of useless object* They might of course shine on 

ZL T' * bWime * ***** r «P° nse - *" ** «*>• «* «* ««t»m 

theological repercuss.ons, since embarrassing questions could be asked about the 

lidden TrL th ZT^ **""* bWeW ' lhc "*™«M*. -Pcned u P . 

hidden world that w M both beautiful and awesome: divine craftsmanship wa 5 almost 



mm witoBto, .., NC i*HDmin. M 



aw 



immrdi .itely dtacrmMe in rhe intricate structure „f v 

a fish to .he eye * „ ft, Tha, ■ . J^S ""' S" *" *"" " 

b^d Robert Bo* „ he reflected on ESSES £ "*?*"* 

Afp visible in the micrwamfc world K vm ,h? T ' n » <nious =»f'*m a n- 
decrecd. had iu uses. E i, ^Jl^^^f- * ^ ° tem " 
to afford a physuun Harrison > 99 8- , 7 JT ^ '^ """« fof ,hose UM ^ 

rime on .he rhetoric Jfld po]iti« of Suc h !ESr-^2*" h " eW5,ed f ° r W,mr 

no, onlj- a differen.fa.ion of science, and aS^S^TZ^ ^t 
Ae metaph^icl co B c4 M i 0nS d rawn by different prl«« L " ."T- 5 

ara .t i_ L-«- "^Jitrresirul lite. Whereas astronomers cleeftsllv 

M te prolMbdrty calculations concerning th. U^ numbcr J ZT.S2 
duta»s from Adr «. as wc .re fron, our,, the co-founder of rhl , W rf 

h,s Hfa^U Irfr <i«,il. WaUacc stressed ,ha, a « „ ch pl)int of ^ofca^ 

^t I V™ ^ thC C ° nti ^-« that it was L n(a r£lc 7rZ 
«« path !ead,ng ,o llrtdhgnKe akin !o ., cou]d ^ ^ 

in the universe (Crowe 19H6; 531), 
B^« than muhiply «„ m plcs. t will consider another pluraliU; .he drversific*- 

3SSZ n "™^- JS> ' 0r OTamplc - -" C " ensivc HM8to « '"' S 

of ChnM,an D.sscntcrs ,n promoting d culture of science and technology-, li.cra- 

ZVtL ?m?!i!T* reMWtd ***** ,Wood io ^'- tn «- °f *= 

,™„ ? J " thCSB C03Kemmg ' he '*"*« ° f ^"^ M '^ *o 'he 

expanse,, .of the s «cnc«. Robert Merton (l «8) a^ucd that Puritan Vllues mm 

rnore conduave ,a saen.ific acivin- .han the morecontempbuvc C j,holk spirit* 
ahties-a condus.on spawning cogent rejoinders .Morgan .999). Bu, i« is also clear 
tha, drffiwni world fat.hs have had thdr own disunctive .t.itudcs .awards the 
saenres. rendering monoljihic treatments suspect. A compara.ive study of the 
responses of Quakers and lews to seienc* and modernity has been ,. nhafek reoen 
addmon to the l.terature (Ontor 200,). It is sometime* said tha. certain Hindu 
traditions have p« fl more amenable than the- classical theism o.nuinMrcam Chr,s 
uamty to eculogital sensmvity and evolutionan' fHrrspcctivcs iGosling »or 4 , ; 
tddmann 2005), fn another influential mister narrative Christianity has itself been 
Uamed I for a set of ji.iiudes eondycive to our tnviroiuncnul crises (White 19*7), 1 
ificsts rh.il has [teen co-nnin-l hv <ru<\n*i,t, fr^™ *,l.. i:_i „. j-. ■ . 



that ha* also been ov.-n.Mird White*! ..(intention was thai the biblical iniuncr 
oaeise dominion over nature could easily lead to an exploitative dominati'"" 'I 
nature. An important quattficotton is ih.it, until the seventeenth century, ikV 
wis nothing intrinsic in Christian biblical exegesis to generate such esploitaii ! 
but once nature became a more conspicuous resource for human benefit. as „" 
for l-rancn. Bacon, the Genesis text was reinterpreted to justify the appro Dr jJ 
(Harrison 1999*. p ,on 

Contrasts between different cultural traditions haw been drawn in many wa „ |h 
impinge on the evaluation and characterization of the sciences. Seeking to unl t 
stand why; despite theb ni P rc«i« technological achievements, Chinese societies did 
not produce ihc ibttnci and mathematically expressed laws" of nature thai fciiu t 
in the physical science of the Christian West. Joseph Needham supposed that ih 
absence of the idea of a personal God. legislating for nature, might partly explain ,h 
deficit ( Wedham ,969: 30,-27). There is a sense, however, in which to focus 
alleged deficieQCHS can Itself be chauvinistic. Not surprisingly, when biaorjarf 
soence are written from the standpoint of a particular religious tradition thev trZ 
to beennarnaed so as to display the religion concerned in the best possible \2 
-iven the manner in which many Western historians neglected the Contributions of 
Musi.ni philosophers, 11 is perfectly understandable why the scientific achievement, 
ol the "golden age"of Islam- especially in the well-documented fields of astronomv 
optic*, mathematics, and medicine-should now be reaffirmed. Samples f ™ ' 
able scholarship on the subject of saence and philosophy in medieval wLic 
heology mdude King , WW ). Sabra h 994 ). Saliba (,094). and Ragcp and Raj 

Sc^a^T™ ° f0tUmn ***** have been *°™*Wy documented by 

But there are also concerns that playing the game of 'Who discovered X first*' can 
lead <„ a naw fc d oilpcio p 6c mory iD Khlch [oo much . s rf ^» 

the degree to which the shape and content of medieval science were detuned by 
re hgious presupposmom, whether Jewish, Christian, or Muslim (North zooj) Ser. 
.ou.hrsoncal study rases the additional problem that Just because a particular p,ece 
£«M.lic research was conduced withm a specified religious culture. I does £ 
Wlow thane was either mspired or opposed cm the ground of theo.ogto IZZ 

SSSfS Sa,d ° f ^^^ «™^°" movement in nin.h^Z 

B^hdad , Gutas »* 191> . When cramining (hc ond jtions * 

«er as il n could be completely abstracted from social, economic and .wheal 
Sui unl ' 1 "* °' COUmW R <<°»™«» *»«»«. when Pope Urban 

u^ oe irl^T V 99 , K H r° nCal aPpr0adl " » '* ic "« ^ "religion remmd 
where saenufic mnovanons have rmpinged on relig.ous ...ib.lnK, The many 
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.lifferent reinterpretations of the Clnlftco episode in k 
the point (Finocchfaro joos). Where there is Hrf**?"" 1 ^"^''"rwundcrlme 
pbee, and culture, questions about the reln.in T'T '" ,hr ta l""" ntt of «"'■ 
inWte the immediate respond whnse scien r , T ^ tWCn Kie " CC and «*««'«» 
Ontor 199B; 4J-71). '^ whoK rcli B io "? ' B^oke and 



Entailment or Consonance? 

---film 11 ■ ii 1 in— 1 1. 1 ... ^^ •« ■ 



Even if there were „„|y one science and only onc reueidn ,. ... f . 
be challenged, This is becm« Dne ind thJ. e " gl0n " ,h * dichotomies could still 
underpm and threaten a STp^S^ "S " muk ~>V N„h 
the decades preceding ,Uin" s S^^^^'^-fi"^'- 
underpin a doctrine of creation and to ,.,n^ ,. weo,d *»* uscd » 

a, Cambridge. Adam ^^^^2^ 
eternity, as older forms of atheism had suggested S oS«h H • ^ ^ 

that had not been there before (Brooke t»f,c dl ,„ T /JT " UO ^'"^ 

imp3.cai.ons for religious belief is a well-tried wav of JZETZSL ^ 

meamng V.U Urgefy depend on our presuppositions. Many ^Eu rf^jS 
«d rd,gron are vniated precisely because ,bey are looking fo r imohJo "d 

thin h Id th, fi^ ? r^ ° r?™™ * thC ° ry ' h3 ' & ,U<J "° ™ re ,0 do ««* **™ 

bmi ^aUr, , ^ '"'"^ ,887:ii "* ° f — ' '"-is opposition 

between a hteral reading of Genesis and our mndern underttanding of c«molo«v 

te«Dri a ""derstanding (Numbers ,902: Moore , 99J: Urson t W7; 



Another way lo deconstruct the dkbacprniea if to twftch attention from tim 
ice. Some of the finest merit in the field of science mi religion has been Men " 

plished by scholars sensitive to the effect, of local geographic* on receptivity m 

ideas. 



to 
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The Place of Places 



r i ■•* oneasks tb. innocent question, How did Presbyterian Christians respond to 
Darwin's theory ot evolution in the thirty years, or so following its publication? I he 
answer turns out to lie thar much depends on where you wet*. If you were in Belfast 
in 1*?+, you might have heard the physicist John Tyndall deliver his Presidential 
Address before the British Association for the Advancement of Science. Annoyed by 
the neglect of the sciences, in Christian colleges. Tyndiill went on the offensive 
declaring that the scientific world would claim and wrest from iheofogy the entire 
domain of cosmologies! theory. In a historical survey designed to show the triumph 
of science oves superstition, Tyndall associated Damn*] theory with his own sk.iL 
monism, iheteby alienating a religious constituency thai would henceforth regard 
Darwinism with dismay. At Princeton, by contrast, despite the rejection of 
Darwinism by Charles Hodge, Presbyterians were for the most part less troubled 
with (he more tolerant view epitomized by lames McCosh I Livingstone m v | n 
Scotland it was a different story a ? aim Presbyterian voices were initially concerned 
yet. according to David Livingstone, the Darwinian theory was far less a worry than 
the radical biblical criticism of Robertson Smith (Livingstone iooy »,--,«) a 
contrast has also been drawn between the reception of Darwin's theorv m\ w 
Zealand and in ibe southern states of America. In New Zealand, the theory, with 
ib emphasis on competition and on what Darwin in his subtitle called the 'p'restr 
vaoon of favoured races in the struggle for existence', was attractive to settlers who 
could use d to justify their ruthless treatment of the Maori (Sioihouse .*») For 
Afferent WJraiDM Darwins theory did not appeal to the polygenic of the 
American South, for the important reason that, on the interpretation of both Dm*, 
and Wallace, it was actually supportive of monogenic, since all races were ultirn- 
atdy denved from a common ancestor (Imngstone 2003: « Brooke 2005: ,76-;). 

He entical point is that whether a particular piece of science is perceived as friend 

or enemy may crucially depend on local events and circumstances. The lesson is no 

not today. Discussions of the kind Is "creation science" reallv science? Or is 

tanSf CCn '" m ' f ^^ '" Ame "™ courts ° f **« in a manner that has no. 

religion The ettherior d.chotomy. so prevalent in North American eontem, has 

:: PB ]t v I Pr °L WI,Dn ° f ' Cons,i,u,i <'" diff «™ from the British. When 
«*.ng legalities, the teachmg of ideas about creation or design is perceived ,0 be 



confronting issues that involve «**&%££ ™ J*-* - - 



Only Two Possibilities? 



Ii would study be a move fit the riohi rtt*M, u 

that discourse about creation or £■ Wm v M " ^ "" Wp<d " ~ 
religion in any straightforward way XtTo" L M " ifl " 2^ "" '° 
the philosophy of rel,gion_to the phnl nyo "It IE T^fT" '° 
reference ,0 -he dialogue between science and r dSn as tuW j£" " 
parties. Conversations between seen tists and ,heo£< « Jul ? "* 

nttd.at.on of the humanit.es and social sciences, however, the conclusions druwr, 
from stich conversanons can sometimes be naive. I n rj* essay I have tnedl ,Z 
how the med-ation of historical study can be instructive. The mediation „ meu 
Physics is also fundamental. Would there be so much misunderstanding of Chr*i n 
doctnnes of creation If there were a greater famil.anty with creation unde^od " 

the magic of m anthropomorphic deity? There are resources here m the sba PC of 

ttkna (Kaiser ,907) and the interdependencies between na. B „l uWogy an d the 
natunjl science, (Brooke and Cantor „* ^j. Allhough wiIilam ^ ^ 

£12£^ t; 1 7 ften taken lo '"""^ ,he *™* h ^'^ *»■> «-* «h= 

drvemnca ton o. the des.gn argument during the nineteenth century (Liftman 
aoo.1. qualifying the popular conception that Darwin destroyed it 
The assumption that there are only two categories worth talking about has found 

(.999) Stephen J. Could at least enabled both to survive as long a* one accepted his 
pnncple of NOMA-tha, there should be no overlapping mag,L, For did the 
province of the one « the determination of fact* about the world, the proper 
province of the other the determination of moral values. This NOMA principle- 
may be an ideal; but it is not one to which i\oM himself was able to adhere In nfa 
controversy w.th Simon Conway Morris over the fossils of the Burgea Shale. Could 
conceded that his own mterprctat.on, which stressed the accidental and contingent 
factors m the course of evolution, had been shaped by personal heljcfe and prefer 
snees (Gould .998: ^5). This raises a tantalizing but difficult question. «hich onlv 
""'""'■'"I KM-arch OH fuE, ,la,n:,:.,:. ! .,,, : ,.,, ,,,, , liniBIISi lnd .,„ ^ 
contorts still exwt. , n which the cognitive content of .1 scientific theory has been 

intrvrrruwl ft^J ... __.i. s s ... ... 



Van dct Mrer MOl)? How, for example, might serious historical research deal 
ihe claim rru. without the Christian doctrine of creation there would have boa, ' 



modern science? 



Revising a Revisionist History 



There were many version* of OmMianity competing for attention in seventcenth- 
centur ■ gfe anil many variants of an emerging scientific culture. The SuggeMio 

that science (lingular) was somehow an offspring of Christianity (singular). wftfttV 
intimate organic connection that this implies, has not withstood the tew of criii ] 
scholarship. This does not mean that the old -warfare thesis was correct. There were 
resource wuhin the Christian tradition thai, when appropriated and ^interpreted* 
could be used to justify scientific activity This ($ not. however, the same u assert ton.' 
ph causal relation between Christianity and scientific endeavour. 
A serious and influential case for asserting intimate connections between science 
and Christian doctrine was made by the philosopher Michael Fosterduring the tgios 
(Ftoner 1934). If science ultimately depended for its rationale- on the existence of an 
orderly and intelligible world, this was a presupposition thai could be supplied bv« 
doctrine of creation. i„ which the unity of nature aiso reflected a monotheistic faith. 
Thinking along amuar lines. A, N Whitehead had already asserted that "faith in the 
Mobility of some*, generated antecedently to the development of modem scien 
i.Ik theory. K an unconscious derivative from medieval theology' (Whitehead .91, 
191- It is also undeniable that prominent scientific thinkers of -Wvcntccnth-eenn.rv 
Europe presented their scientific insights in language redolent of religious convic- 
Uon. The astronomer Kepler clearly believed that the order of nature was best 
captured by exhibiting me geometrical harmonies pervading the cosmos. Mathcmat- 
W WW the language that mediated between the divine and the human mind. Galileo 
whom maihcmat.es was the language of nature, saw human reason as a dWtt 
gin. to be used in reading the book of nature. Newton * belief in the universality of 
nautrc s laws was^as suggested above, a reflection of his robust monotheism. 

Chrenan beliefs could also be brought to bear on questions of methodology. |, was 
* ~ refrain among advocates «f what became known « the experimental 
philosophy that the armchair philosophy of the Kholwk. was arr^an, in fa 
presumpuon that reason alone would give access to the truth. If God had been free io 
nuke whatever world God wished, only an empirical inve„i SJtll ,n could reveal .Ik 
^ccitr J ^ daC,Ui|, y b «"^^-theDutchCa ! vinis,hiMo I un f 

toZZE^'f S ^ mWdy hY e ™™&W *«*» of though,, though 
cdebuhon of the *>vercgnty of God. it cleared the air for a science of 2m by 
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diminaling dl mediating agent* briwctri an mmJ*. . 

process leading to a wodd-view in which n « J nd £?*"**. ° f """" 

inv L ,, i g. 1 te,heLi m ofna,urcw a s,oinvc,LT c meCw !' S££ *** *" '° 
,0 act in .he world (Hooykaas , OT | ThTw i^T £ ^ »«""«»*<*■« 

God could be identified , a dKii?^^*,^*"" 
within . M**, M^p^SSStiS **" '""*' ™ 

Such connection* may indicate the relevance nfrhri.. 1 
science and to a revisionist V**+jX£2£Z!!!£l * *" *" °' 
Yet proper caution must be exercised brflr J ' "^ **» on it5 h,Md - 

pre-emincnee that Hoovkaasg^ SS^TS' ? """? ' C0n£IUSiO,1 - ** 
(ieutar. could easily obscure ST^SS T' ^ ^"^ " "** 

scholars, among Jhom were I ad" ^Z n t 7 "'T 7^ ?** 
natur.Gal.leo. Merscnne. Gasrendi, and Car, s Ushwon ^ ^' OJ ° Pt " ' 

ing the philosophies of„ a , urc I«^3fa2£2Z£*!j "T^ 
William Ashwotth concluded that not only w T/jl P^'osophen, 

several positions could equally h7ve be^fold T*£* bU ' *" ** 
EAshwortb I9 m q " ^ ""■ f0Und amo "B Protesunt thinken 

One of the most sophisticated accounts of PmtesUnt initiatives ifl create the 
space for scientific inquiry is now Peter Harrisons TV WW, » . " ea " n S i Ulc 

wtthtn Protestant communmes. arguably led ,0 understandings of nature in whi^ 

^duwS^ri n °' a - •&*>!- ^** bu, the physical connJ^ 
between , ,„ !g s .hat tbe saences could explore. In particular, the Protesum rejection 

't " ' 3 ^ Precise explanauon of each na,ur.d phenomenon. 

iSed ' t C ^Tl br HarriSOn - ' hat ^ eXpami ° C '^" «P--nta.lv 
ich bv^a r " 1 ^ " ^™« nli '-«"'^- En^and was accompanied . 
much by a reformulation of natural theology as by a revision of doctrine. According 
«o exponents of the new philosophy, nature was still a book ,0 be read, bu, J 
increasmgly becarnc a resource to be used for human benefit. As iowly a creature as 
the s.lkwo f m had a raised profile once one focused on its value to huLnk.nd. One 
of the paradoxes of the Scientific Revolution was that, even as new cosmologies had a 
decentnng effect on our place in the universe, the utilitarian thrust of the new science 
oecame more resoundingly anthropnceniric. 

Natural iheologies with their appeals to design and beauty in creation could, of 
■ourse, be supponive of a Chrisfian commitment. But the.r attraction often con- 
5«tcd in their transcending of religious divisions. Arguments for design could et.uallv 
appeal .0 deists, in their drive to dispense with revelation altogether. Images, of a 
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Christian orthostatics was thai they could also be us*d to underwrite the autnn 
of nature. This illustrate* <i£ain thai there i«is do *impte entailment cither f 
» linsttan doctrine* and values to a reverence for science, or from new form 
mechanueic idem* 10 refchioned models of divine activity. This is one of [he rn * 
important lessons from historical inquiry; It coristituies a critique of those popul 
writers today who argue that the conclusions of science entail whatever views abol 
Christianity or about religion in general that they happen ro prefer. 

For a balanced view it must he recognised that exclusive claims for the dependent 
of early modern science on a Christian culture are unsustainable* If Christianity w * 
so germane to the rise of science, why did so many centuries elapse before ^ 
srientific fruits became visible? Rejoinders that point to the need for other sod \ 
and economic preconditions to have been in place haw the effect of diluting, even 
trivializing, the claim tor a distinctively Christian input fGruner 1975; g|). ^' 
subtle objection has been that some formulations of Christian doctrine, cotjeernin 
the Kill for example, were not conducive to scientific inquiry because the)- my* 
prominence to concepts of forbidden knowledge (Harrison 2001). Reformulation 
was necessary to accommodate visions of a wentrfic Utopia. When Francis Bacon 
promoted the applied sciences with the argument thai they would help To restore the 
dominion over nature that humankind had sacrificed ar the Fall (Webster 1075], it 
was a renterprciation of Christian theology, not a natural outgrowth. This is why the 
language of appropriation and rrintcrpmation seems more realistic when rtferrin E 
to the resources within Christendom that could be used in diplomacy for the 
sciences. 

It must also be obvion* that the scientific achievements of the Indian. Chinese, and 
Muslim philosophers of earlier periods preclude any crude claim for Christian 
ownership of science, as must the achievements of the Greek philosophers, so 
respected by the European giants of the seventeenth century (Hashed 1980; Uovd 
and Sivin 2002). Galileo was fiill of praise for Archimedes and Newton for Pythag- 
oras, Moreover, references to the harmony between scientific and Christian bcM 
were often made in self-defence, as when Galileo urged the compatibility of G>pcr- 
mcan astronomy with Scripture in his terror to r/ie Grand Duchess Clmstina < McMul- 
hn 2005: 88-M61. A recent study draws attention to the discomfort felt by the English 
ckrrgy in the ^seventeenth century when devot.ng time to natural history or natural 
philosophy that they sensed should rather be given to their pastoral duties (FrifiRoU 
2002J. There was no smooth passage from Christian conviction to the practice or the 
serene es. 

Such consideration* complicate any historical account of a supposed dependence 

U* modem socrtlafic movement on Christian doctrines and values. The question 

ocanon * again of paramount .mportance when examining how the relations 

between Ouw»nity and the saences we* constructed. In the German states. 

i^L*! ^ S rdC " dCaeml '»«"« Cnpemiew astronomy (Barker *»,!: 
» Denmark and Sweden, Lutheran theology was more deeply suspicious of the new 

through hts doc„ inc of bibBoI accommodation | Hooyb* a-ft bul Galvlnfan. in 
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■wme locations — Scotland, for example— cnuM k . j ■ • . 
(Ntaonfc eounologv (finite 1W1: ItT^tmo I r***"*** «■ ■ 

our undemanding of this cultural!, f M , 2^ f"^ h "**«»* 
apologetic literature <Br wk e and EKE 23SS K T^V* 
mansion of historical ^mB^SS^SSSSS!! «J J* 
traditions other than those of Christianity Tl P T" g Whnhr ™ eta "•*»»* 

aoo6). setting 4 precedent for future research anTrcat inn furt ^ 

comparative study. ° "^'^ furthcr «PP««umtica for 
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Introduction 



UVMtf U**. have con «*£ ^ £7 , ' ** 

I num^n thai the soda] scieaces^hropdogv, sociology, pychoiow and 

ste isxr - ,o jccep,ins ,he rc%oniM «-* = i- 

s oSlde^f TT ^"r^" 1 ot * ai <™ «" "CM science, not men.lv w rhe 
mo ! ^ K ' P0M T odem ° n «- » hi < h a * <*J«fcw to .hwrfain, per *. PoT 



The Religionist Misconstrual of Soci al 

Science 

1 " — - 1 -I. .■..—— i i,|.- 1r H),, I., iiiininii mim,., . 

The contemporar} exemplar of the religionist position is Mircr-i Eliadc, Aecurdli, 
him. and lo a tradition that goes back to the Victorian scholar Friedrkh Max M u 
| on originate and (unctions lo bring believers close to Cod. No other ri K i 
function i» allowed. If the sole way m explain religion is religiously, then only tfjlj 
the field of religious studies are qualified to study religion. Anthropologists, socio" 
legists, economists, and psychologist,!, all or whom explain religion non-rcligfonsk, aw 
excluded. Religious studio thereby deserves the status of an independent discipline 
I mainuin that the arguments offered by Eliadc and others for a monopoly on tii 
rttidy of religion mischaractei-fe-e the social sciences in at least five ways. 

A social saeniifie ateoutn of religion ignores ike believers print of view Assum 
that believers maintain that the}' become religious and remain religious to get close tl 
God. No focul scientist ignores this point of view. On the contrary, it is what soci 
SCKfltfatJ are trying to explain. If the)- were to ignore it. they would be left , V]lh 
nothing ro explain. Their explanation need not. however, be Hie believer's own 

A social scientific account of religion denies tlm irrtducilAy religions nature of td, 
in*, No social scientist denies that the manifest nature of religion ts relidous thai 
bebewn pray because they belies in God. The question is why thev befeve in God 
ThequestionistobesettJed by research, notby.prioripronouncemcnufromrehgiot,^ 
ifce Steven Kepnes: After all, what we [students of religion j want to understand what 
** : want tostudy is religion, and not society or psychology or brain chemistry' (Kcpn e 
'^:5o0.Howdc>csK C p.»es,am-morcrJi3n Eliade. know that religion is not sociological 
or psychological or chemical in nature? His dedaration is dogmatic 

Ekade declares not merejy that rdigion must be analysed only religiously hut 
more, that those who presume to study it any other way thereby cease to «2 
religion: A rchgrous phenomenon will only be recognised as such ifit is grasped U itt 
own level that « to say. d i, ls 5Iu dicd « Mmsihing re|jgious Jo ^ , o £ ( 

~1 « 1 , phrn ° mCn0n b >" — « ° f **** psychology, soci,,, 
econonucs, hngutsdes, an or any other study is false" (Eliade f, 95 8I ,363: p Sfl 

lam a sociological phenomenon. But it does not do so altogether 
Take DurkWs account of religion in The Elementary Fonns of the Religious Lift 

L rTred,^ ! T * ^^ ^ ^ bC "° rdi ^ " NtfWIhefa* Durkhcim 

KomeTdln. , T"* 8 ° : thC ""^ WhcrCV " * ««■ * *3 » P™* 
rsceomes a distinctively rcticioiu croun. 




A «f«.i/ scwmjfe tfccouw „/■ „(„,„„ h f 

« rWreiflwrt ncrount of r<hg lm , h tuUtamni 1 i "^ and ^P^^ry. 

rcligKm.vt strategyfor f.ndingoffihesndil L " ""^""^ "" J »""P'«,Vr One 

scientific inquiry, A social «*,*& 3^'"^' odrfin,iTl »»'W«'«^i social 

functional-. Veductive". and ^pianatorv-iJl J a " nnionl J' ^'^«er«ed as 

By contrast, a religionist account b convent^ 1,1 7\ ^ lnl *" h ««« : ' 

■non-redu.t,ve. and interpmi«"_ te "7" ' " S charjt,cn:Md « suhMantive", 

example. Kepnes. in an Tttemp, JSJlT «T7 ^J"^'"""-^. For 

religionist one, refers to 'subsUniiw „r „„_ ^T som " fi,: J PP«ach with j 

** S 4 |, as if they were fcEul 1^^ ^^1^ ' Kcpn « 

ones.Conversely.hewntcthat^oMwhout LUS S r' ^ ind reduc,ivc 
righdyj called reducionis,' IKep w « s ^^ n ^ dl * , «P la ' u, ^«»ft«' M 

wh^usingmeth^ofimerprctationr-uSers,^^^ 

|W,e need not see 0.C study of ,^ <)n J ^^«^™»««*«H«^ 
rmtor^ in ,erms erf soJ B , ogy . p Tho " " l^f 64 ""^ '" <&>* "hgion 
ffitempt to grasp The meaning JlL a „ Z" P ^ » - '"»»"v, -d logical 
TV study of religion . . . „ qi „res (3CS3£S£ ^ W ,Ki befcW "» '"^^ 

exclusive. ( Kcpnc lS *6: 505: it.fe ldd rf ^ ^ *° "" e "•"^ of *&" « not mutuary 

Neither 'functional', 'reductive and 'rjj.liii-i: • 
and 'interpretation" V^r^d^^Tr T '****** '"en -reductive. 
WW refer ,0 ^S^^S.SoeS^K^^^ ^ «" 
AetAoAof studying religion * ^Pl«»tion and mterpreiatjon' refer 10 

explanation dqTrts from ,? Wi^/ M *'^ C,,, * f °» ,fa * , *- fc A ™^«^ 

the reductive ^S» of^S^^^ T *** ^^ B "' 
substantive d^^ and af ff S^M J£J "»"■ ««*^ «^r 

n r f a , UCHVC ** utJI ** non-reductive mierpieiatitins. kn 



account of religion niaeerutisa and behaviourist — terms jIso sometimes utcd inter 
<h«.ngcjMy. Asfdiginii.M Robert Fuller ftttTct; 

Thc problem, however. is thai the ptutkiitir kind of emprricfrm unfiled upon by nur modem 
uwiil maun fifl» m 10 rrsuinta&ih elir dark of night. By retrrwTiine. tbewipc of reality to 
the vMifnat (on~e% Uupvng everyday life, ihr empirical method has ihed no light on the etc*t 
iv\u« thai face hu t i i hoeh a* indivklujU and a* j «]wirv i Futkr 19*7: 501; iiafc ^^jpj 1 

In actuality, the social and wn the natural sciences allow for men talis* a* well aj 
materialist account* of human behaviour- Science docs not mean materialism. The 
relationship of the mind to the brain remains an open scientific question. Philo- 
sophers of science Mich .is Carl Hempel allow for mental ju wdl -is physical causes of 
human behaviour <>ee Hcmpcl 1965; 463^^7). Adolf Gruntuum writes of *thc myth 
that thccj^lanarory sUndardsof the natural sciences arc intrinsically commuted to a 
physirafetk rcductionkm sueh that psychic stales U-fi,, intentions, fears* hopes, 
bdirfis desires, anticipations, etc.) arc held 10 be, at best, epiphenomena, having 
no causal relevance of their own' (Grunbaum 19^4; 75), 

Moreover, few social scieniiMs are themselves materialists. That is. few deny the 
cxt$tci#c of culture and other forms of mental life. Even a.*, resolute a materialist « 
the anthropologist Marvin Harris seeks only to explain culture materially, not to deny 
the reality nf it. Moreover, Harris grants thai the superstructure 'may achieve a degree 
■ 4 lutonomy" from the infrastructure (Harris I1979I >S»o- 56)- Marx (in Marx and 
EngeJs 1957! himself scared)' denies the existence of religion or any other pan of (he 
superstructure, which for him. too. can sometimes operate independently ol 
die infrastructure. Religion is not an illusion The illusion is the assumption that 
the supcrsmicrure explains itself: that the origin and function of religion are ultim- 
ately, not just directly, rdigious rather than economic. 

lust a* few social scientists are materialists, so few arc behaviourists. Outside 
psychology, the heal known is sociologist George Homans 11961). Bu1 Romans, 
following B. F. Skinner, is a methodological rather than a logical bchaviourJM. He 
sidesteps tlfie iwaie of the status of the mind rather than, like the philosopher Gilbert 
Hyle. reducing the mind to a tendency to behave in 2 certain way. 

A social scientific account cf religion denies the twih of religion It is typically 
assencd that a social scientific account of either the origin or, less often, the function 
of religion denies the truth of religion. This characterization is triply wrong. First, 
most contemporary social scientists, in contrast to earlier ones, shun the issue of 
truth as beyond their social scientific ken. They confine themselves to the issues of 
origin and function, Rather than seeking to determine whether religion is true, they 
*«k lo determine why rdigion h believed to be true. 

Second, those contemporary social scientists who do assess the truth of relipon 
claim that the social sciences cither do or should assert the ft uth t not the falsity, of 
religion, Victor Turner (1975: 195-6) berates his fellow social scientists for denying the 
truth of religion. As a rditivs., Maty Douglas (197* pp. «-«,; 1079) consider* 
true the beliefs of aU cultures. Robert Bdiah (1970: 251-3) come* to declare religion 
true, though true to the experience of the world rather than true of the world itself 
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Peter Bergci ( ( 1969I 1970; 52-97: |u. 7 .i li3So . - L - , 

lhe „*! ,d,„«. ««, confirm . he i^£^ ^' t0nto, ° ***** ,ha « 

Third classical wri.il xfcffifci who do pronoun -k-i™, (,, , 
Tyler, Fr«rr. Mar,, and Freud-do no, duZT, ? L """**' 

,„ ■..-.,*. Rathe, », do £ ZZ TS^VSSSS "ft *T* 

Marx, rehgion would not be escjpw ,f be Minied ^ . napl 

bco^c dysfunct.onal ^ Sorneone efee might um>kc Konomlc ^ „ ™££ 

Godof any land .« do« „ on philosophic no, wW^toak, pound*. 
The Ja^ «lu« ,hc »c, af sci^« deny ,he irurt, of r e h K ,on «£» L th, 

For d>em to cnhM thor ranchw* ,bou t ,hc nrigin of rdipon ,o as^ «hc m,£h of 

ahou he functmn cf r,hg,on ,o ««« ,f,c Uuth of rrhgxon w^fd be U, < lln ,mi l wfca, 

(.[196,] ,964) and a* I have argued more gfnerally. i. « po4Si blc to a tg u e fam ,„c 
nnpn or the function of fdjgion 10 either lhe turn or the iakirv of rdigion «itbont 
Committinjt other taUaey (ice Segal is»o. 2005). 

If. as I maintain, all of the objeoioiu lodged againsi th* propriety of a »rial 
saenunc aulysis of rel.gion an: .llcpfnvie. then social wentists are a* emitted lo 
study religion iis religioniib arc 



The Religionist Misconstrual 
of Contemporary Social Science 



Iromcally. there h» arisen among «, me rcagionistj, ih. )ug h certainly not Eliade. the 
opposiie view of lhe social sciences. Social tektttkH are now considered cntillcd to 
itttdy refigion a* fully js r,-i .p.. .-i-is arc- Why? Because social scientists have at kvt 
become convened lo lhe religionist position. 

Religionists who make this claim do not jam that cflniempor.irv >oda] Hii-nlisLs, 
in comrist 1o claSMcal ones, consider religion true father than false or helpful rather 
than harmful. Rather, they asserl thai 'comeroporarks', in tonirast to 'classacakV 
account for religion religiously. But do they? 



PtCCr Berg 67 wc*?. 1 1969] 1970. 1 1979] 19&>1 contends that religion scrvnja 

make human life mranmgfuJ. A meaningful life is one not merely explained Inn |kn 
outright justified. Suffering, above all death, mocks the iuMirkafion* offered br 
secular society. By ascribing all event* to the wjtl of CkkJ, religion offers far Btmdia 
luMifkatHms. Ritual impUnu and confirms tho*e juiEificatioiis. Both because every 
human being needs meaning, or meaningful I new. and because no secular iocieiy can 
fully provide it. religion is indispensable^ 

Ver religion is snTI only a means to a «cular end. For Berber, humans, crave 
meaning in general, not religious meaning in particular. They seek not the sacred 
iltclf hut only the juUiftcatkin* it bestows. Religion serves not trie irreducihlv 
ictigjouu purpose of providing religious meaning but the secular purpose of provi.j 
tng meaning ptrst. fierger'i account oi religion is therefore reductive. 

Cliftord Geertz [196& I9£fc 198$) Ifttttfse maintains that religion serves u> make 
life meaningJaL B> a meaningful life he means one not necessarily justified, as fat 
Bergcr. bur rimpty explained or endured. Threats to moaning can come not only, js 
for Berber, irom suflrrtng, or what Geertz calls 'unendurable events", but a|*o from 
roercfy inexplicable events among which Gecrt/ locales death, and from outright 
unjustifiable ones like the Hotocausi. Whensw unjusrifijMc events need to he out- 
right justified, linexplicahfc one* need only to be explained, and unendurable nnes 
need onFy to be endured. 

For GeerU,as for Bcrger. religion doc* nor emerge until after the efforts of secular 
society have railed Religion arises to provide a far more cogent and powerful 
explanation, alleviation, or justification at troubling experiences than Ihe common 
sense of seculardom offers. Cecil? calls that explanation, alleviation, or justification a 
'world view". The world view not only reinforce* existing social life, as for Bergcr. but 
.\lso offers a model for creating a new social life, or an 'ethos'. RiluaJ fuses the world 
view with the ethos. 

GetoB maintains that hi* recognition of an existential need served by religion 
makes htm non-reductive, but that need is, as for Bergcr. for meaning in general, not 
for religious meaning hi particular. Even if for Gcenz, as for Bergcr, religion is 
indispensable, it remains only a means to a secular end 

Mary Douglas (1966, 1970, 1975) maintains that religion functions 10 safely the 
need less for existential than for intellectual meaning. He Ultra need not merely lo 
explain, endure, or justify their experiences, as for Bcrger and Cecm, but more 
fiindamenully simply to organize them. Religion, like other domains of culture 
organs experience by Categuri/ing it Without categories, life would be not merely 
baffling, painful, or unjust but Outright incoherent. For Douglas as for Bcrger and 
espccia%Ceem, rituals arc the mcams by which order is imposed. To take Douglas's 
most famous example, lewish dtaary laws serve lo prohibit ihe eating of animals that 
?ale the categories into which living things are divided 

Religion for Douglas, is not the only means of organizing experience. On ihe 
contrary, she is eager to ihow ihaT various secular activities like spring cleaning are 
in actuality liiualktic. Vet even if religion were for her. as for Bcrger. the sole mem ..! 
serving its function, thar function would still be iion-rcligiouv 
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What is true of Bergrr. GeerU and Douglas is aha imc nf <h* rt .k 
,, l^edbv religion^: Robert fcfaH, ^^^^^J^^^ 

, W F^*riesandreligioni* t srem«infar,p, n Herr HI, h ■ l ^ {lw8K C9 °" 



Trends in the Social Scientific Study of 

Religion 



..!_.!.. .1 -1-—1. 



lurKiionofreligion has been broadened imweoBara* wellsv.th fin, t h™ri.~ 

trends. The .hod trend, b« represent by Gee™ h* been the sZknJKS 
Oftemxj approach .0 religion *.,„ a hcrmeneutical. or an Interpol, * 



The Propriety of Religion 

In bisnAte writings (Berger i 96(rt . l9b , b , | lsMS7 | 19W fc raiU ^ |ifc ^ 

H' '' 'u 8 T d ™° ttWe * "**■ fo ' J «n«ing rather than challenge M . 
lardom. He denounce, fas own variety of Christianity for supporting rather than 
questioning such American value* and institutions « financial none, di» add 
racial divisions, the Cold War. capital punishment, and the family unit f. we Bergcr 
•*«»«>- Rebpon that seeks to justify society constitutes wh« Berger, enpfavbu 
Sartre , ijmous term, tails bad faith'. ' 

Earlier Bergcr deem* bad faith not only ihe use of rdigion to sanction sccuUrdoirr 
hut, rec iproolh/. the use of secubrdom to justify religion. Ironically. Bergcr denounces 
as improper what Grew appbuds is effective: the meshing of a conception of rwlity 
wnh a way of life. Wherever religion nt^iety snugly, the airbmation of it requires no 
etlort (sec Bcrger 196m: 40-1 1, 

In his later writing (Bcrger 1.969] '970. \vm\ i<#a: Berger ei at , m } Berger 
stresses that the affirmation of at least modem religion demands effort. For the 
competition fromother religionsand from seculardom render* any claim tocertaints 
tenuous. Bereft „| certainty, one must | C jp unto faith: fiuth is no longer WCtouV 
gnwt, but must be individually iduCWd' (Bcrger, KergcT, and Kcflncr 1973: Si). For 
Bcrger. religion is proper when the basis of commitment to j( it faith 

When, in his later writing,, Kellah turns from lapan ( 1957) ami the rest of the HOdd lo 
the L ntted Stales, he chango Ins ami from analv-sing religion 10 heeding ii, His dajn 
thai there cmh id Atnedcui civil religion' is in part a mere lesiaiemeni of Durkhei.n \ 
fundanHntal claim that every society svorships itself (see Kellah 19.-5. 1976. JO02; Bcliah 



tnd I (jmrnarul i9Ao>. Wfl lidbh is intercsTed lew in the social function of civil rclrcion 
titan m the obligation that dvil religion impose* Whews for Purkherm dur>- m (^j 
nicins duty lo soljcTJ-", for Rellah duly in society m«ns duty to Clod. For HelLih, .is t n 
Berger. refipon should serve m nidge whether society it living up ro its ideals. 



The Truth of Religion 

Eariier Bergrr view* the social sciences as unable Co assess ihe truth of religion, Lucr 
Pcrgcr. beginning with /\ forwr ofAttgdf ( I19G9I 1970). reverses himself and comes to 
view the social sciences tt able to affirm the truth 0/* religion. Earlier as well a» foi^ 
Bergcr is intern on reconciling the social sciences with religious truth, but earlier Bergcr 
docs *o by declaring the issue of truth beyond the social scientific ken: 'it is impassible 
within the frame of reference of scientific theorizing to make any affirmations, positive 
or negative, about the ultimate ontoJogical status of this alleged reality* { Bereer | w\ 
1969; too) 

Later Bergcr reconciles, the social sciences with religious truth by arguing thai the 
social sciences can tstaWsh the existence of God— thi* b) cjtalo&uing signals <rf 
rrartscendence. «r Ehow experiences of hope, humour, and above all order th.it email, 
because they presuppose, the existence of ihe transcendent: Thus man & ordering 
propensity implies a transcendent order, and each ordering gesture is a signal of this 
transcendence' I Bergcr [19*9] j/j;< Whereas earlier Bergcr spurns any evidence 

for briicf as bad faith, later Bergcr solicits evidence, 

BelUh calis his later approach to religion "symbolic realism" In contrast to his own 
eariicr 'consequential rcductionism'. symbolic realism is concerned not with the 
effect of religion on society but with the 'meaning* of religion for believers, them- 
selves. Religion for believers is not a scientific-like account of the world but .in 
encounter with it; 'If we define religion as that symbol system that serves in 
evoke the u.ufiry that includes subject and object and provides tW context in 
which life and anion finally haw meaning, then 1 am prepared lo claim ihu... 
religion is true I feUah [1569 1 1070: 251-.! 



The Hermetic ulicaJ Approach lo Religion 

Like both Bergcr and BclLm. Geertz <io;,, ®fe m$) sniiu his focus-in his case 
from an explanatory approach to religion lo an imerprclive one. What he means by 
interpretation fluctuates. When he follows ihe philosopher Paul Ricoeur (1983), all of 
culture, including religion, 5 considered akin 10 a literary test, which therefor 
requires the equivalent of exegesis. Here interpretation refers io the theme of the 
text, explanation lo ihe origin and function of Ihe ten. 
When Geenzfollow*GiH>en Ryle, ihedistinctioft between interpretation and esplan 
■ more technical. Geeriz uses Kyle's own example of the difference between 
twitching and winking (see Gecrtz 1973: 6). In the familiar sense of Ihe terns Vause 
and 'meaning; a twitch is causal, or meaningless, because it has no purpose. It is 



vsi 



inswluntaryandtherefofcunintenlional. It j, m « IbmOWU. iw- 

itispurposelevv A wink l| meaning! SSSS^^ 

aonmudy. .purpose rather thana^use. l^^^^^TT^ 

rnRylc^of.helern^aw,^ 
,i E. purposeful, or in.enuon,!. Dm also S^Z^a!^ ******««** 
behave in ***** one does not *^^1^^^ Of 

of die behaviour, for cause and effect mna h* .».<*.».. -n. 4 <; ™ e 

.mriHg ««*, d,«. ,0 engage in rehgious and oiher sense-making aSSfS 

**OBdm Aey engage fa rct, g , ous , lnd other ^.^ activ] wh «JJ 
raAer Aan effect humanity's sense-nuking character ^^ 

„r?hJ t '£ T" ° lh Z^ BS ' ' ha ' ^ -*"» * -'"Pretarton' b the primacy 
of Ac par„ CU lar «, the general. By their nature, gen^l^uons di5r ^ r<j lhc 

Phenomenon h« the oodon Ant Ae c^ncc of what ,t means » b« human B mo« 

5.1 ^ T T a,ve '" IS pTOplc or ""' b a P rfiudl " «" " e nw »«««% 

obliged lo share (Gccm i$ 7 _, : 43). 

GeertTi hriMm m Ac superiority of Ac particular to Ac general helped 
poneer Ihe poM-modem approach to aillure, includAg religion. Ve. Omi hirmelf 
ha, never gone «> 6, „ hi, a^wedlv pcs.. nW d etru4 , suceoSM* He do« no, rri.0 
pnenlfetwr* ahogether. He dc, noi dismiM the po«ibi(i ty of an objective anal^i, 
of cuilure. Mm important, he does not pit an interpretive approach againU a 
scrcTHthcone. In oen -Thick Descriptor,' (GcerH . 97J: ch. ,). his programme 
ntcrprctiw statement, he averts that iniorptetation AouJd supplement, not sup- 
plant, explanation. Anlh.opotogy Aould be an 'interpreii« science-. 



Objections to the Social Sciences 

as Scientific 



The »lrategy of religionitts has been lo ebim Aal Acsociahcienccs arcirrelcv^ni 10 
the siudy of religion. Rarely has the scientific status of the social sciences been 



challenged lny them. Yet surely otic can do so. If ihr thrones applied to religion fall 
*hon of their own purported Mdndaid, then the application must fall *hc»rt, .ind 
religionists can continue 10 ignore chc social scientific challenge. 

Mam 1 of the objections to social science as science rest, however, on an erroneous 
view of wiut xnifcrs science science. Lxeimwpilv. 10 hegin with. i* the -mumprjon that 

to he scientific, the social soences dare not go beyond observable* — behaviour in 

unoh*en j bit* — belief* and emotions. The natural science* begin with the obscn -able 
world but venture Ijcyond il to account tor it. True, there are philosophic* of science 
notably mstrumcntaJism and constructive empiricism, that refuse It) go beyond Ihr 
observable realm, hut the sciences themselves ilo u :. 

Equally erroneous is the assumption that, to be scientific the social science* musi 
be 1 predkriw. John Stuart Mill, defender pflr oxdknccoi the scientific status of the 
study of humans, cites 'udnlagy' as am indisputable science that nevertheless nukes 
inaccurate predictions isce MID \\8?ll I98S: 31). Mill simply distinguishes between 
the cract and The inexact sciences, which means presently* not inherently. inexact- 
Astronomy was once .in inexact science- that his since become an exact one, a* likrly 
has tidology, and as may yet die social, or 'moral' sciences. 

Alasdair Mactntyre has argued that 'Jaw- like generalizations' in the social sciences 
fiall short of their counterparts in the natural sciences (see Maclntyre 1981; 84-103) 
And for him fall .short they must- For whereas science predicts, there is \ystcnuiiL 
unpredictability in human anairs" (Maclntyre 1981: 89). He contrasts statistical 
generalizations in the social sciences to those in the natural sciences. But his contrast 
in fact rests on a misujsdmunding of statistical Laws (see Salmon 1942; 4i6h7» and 
more, on an exaggerated view nffewtin the natural sciences, where, notably, ecrrru 
pdribu* douses arc aLso to be found (see Hempcl 19IW: 150-1). As ever more prate 
instrumcnis have been created, the accuracy of predictions in exact sciences such as 
astronomy and pfa ski has actually decreased (sec Salmon 199£ 406). The most 
fundamental laws of physics may turn out to be inhcreiJEly probabilistic, in which 
case there will never be perfect prediction. 



Objections to the Study of Human 
Beings as Scientific 



If one set of objections to sociaj scientific theorizing is that the social sciences do not 
qualify as scientific, another set of objections is th.it the human world, indud.ng 
fcl^on. cannot be studied scientifically. One of these objection* lias already been 
considered: the daim that the cause of human behaviour b mental rather thjn 
physical and that science deal* with only the physical world. 

Another objection U the assumption that humans arc free, so that their behavioui 
cannot be predicted. But this objection confuses prediction with control. While ftee 



will versus determinism remains a perennial usu- <h* . . 
distinguishes between bmwtog a p^\Zl^ T ° f ""P**"*" 

hir»t Ua *****!** well Z^Z7^ V "? ~* iL A »** 
is no. caimn S the patient to *ZtZ!Z£ * *"** * ^ *»««" 
For Hempcl (19*5; -163-87) and others .i*- L 

wrth explanat.on refcrrm* To tj,c .t.tribution of human hHuviour « „ £T i 

W=ratst;ttSL , !£t£ Susses 

behaviour w,,h emanation referring tn fe «c„u„t of*. bJ^i^J 
found m Ricoeur £*) and .1 rimes in A. ioeonsrteoi < kcm ( , wl . Hefc ^ 

answers to .he «wm, our ease, Why did « do persons become .S 
By «M «, , hcse usages. C |j ingwood dfcms fate,^ JZ$££ 
^compatible ,vays .ffaeeoum.ng fur behaviour, Oases, which expiation proX 
«e separa* from the behaviour ,hev brfc, about. .Mean.ng, 25 im ^ "tit 
prondc*. arc not separate from behaviour, in whkh case wfc, ,bev £ 
their arpreoioni raihcr than ihm tjftt*. R 

_fo u* Collingwood's own example, u ay thar A e «««. of Bru.^ stabbrng of 
Cae«r was . hunger for power would be i. say tha, power hungenng » a tnk u, 
Brutus .cpar,,. from ,he «, bbl n 8 . wh.ch « ,he cffccc of lhj , ,Tai, K M v InTtE 
m WU ,„ s of Brmu* I subbing w» a hwger fo, power wo u U be ,o «y rL poww 
hungering w„ a irail in BiutUS expressed outwardly in the stabbing. n, e ^ 
become, pari of .he mcanm S . or defi.mw, of power hungering. As a cause, power 
banprtag ^ oniy wh,, brought about the deed. A* a tne.n.ng. power hungering ,n 
addn-nn ca^ma the deed as power n„ nj?!nn8 . tBAed , lo ^ „. M , ( „, u ^ ,,,»_ 
sought powers to say n-hy he did I.. As CoHingwood Umo.ulv puts it. ^„ fe 
Uhe hislonnl knows what happened, he already know^ why it happened- (Cofline. 
jvood lw& 2I4) . Tltis distrn^ion between in.erpre.auon and explanation b to I 
found no. only in O-llmpvood but also in the philosopher, Wllham Dr*r > w , and 
Peter W inch ( .u^-and insofar as he follows ftyfc ( irerI/ . Ko r . xu four§ lhc distinc . 
t.on b that Ix-lween what Collins-Cod and Dray call Wtittf, a lem, u^iJ broadly to 
.Mdude rrnieh of social science, and nMural jcience. (On the varying wa« of 
clBiinguishing between interpretation and explanation, see Seg.il m *. . 

I>onald Davidson (tg«j> has argued a^lrtsl .he mterpretma claim that rra.wns 
eannot be causes because they are pan of .be behaviour they spur. Davidson not« 
in causal relationships between event! in the world, such as Hruru>> tabbing of 
J.'v.r can be dcwrtM m more ih.in OW WK) BrBttMl (tabbinB of C*et*l B 
describahle as cither the expression or the effect of a hunger for power Davidson 
accept* the interprets jtf vtesv .ha. an in.erpreuiwn not only accounts for | behav- 
KIW but also cLtssifies *nd tlicrelry redncrflMt it. bu. he a,g„ c » that there can be a 



causal s> wd! at • meaningful rcdc*cxipbon. Moreover, a rcdocriphan chit \$ mt 
lift) na explanation fails lo connect the dagfnVation lo the behaviour rh.it it {$ 
uippo^ed to classify. Unless Brutus'* hunger for power caused him to stub Clear, the 
stabbing can scared* be <ia$sifiai as power hungering. 

The issue is not whether -til of the philosophical objections to social scientific 
theories have been met. Davidson himself -stresses the difficulty of foirnuUrine fea ws 
that connect reason* to actions. The issue is that the objections res* on a proper grasp 
of theorizing. PM-mcxfcta objections. I proceed to argue, do not. 






»"t SOCIAL SClENf PS ^ii 



Post-modern Objections 
to Social Science 



By no coincidence, post-madernism has been embraced by religionists for its un- 
compromising rejection of science* natural and social alike. A post-modern approach 
to religion spurns J scientific approach as outdated because modern. Indeed, 'modern 
and ' scientific' are used interchangeably. 
In hi* introduction to Critical Terms for Religious Studies Mark C. Taylor unhesi- 
ujly pronounces the post-modem approach 10 religion superior to the modern 



one 



mierpreten schooled tn postmoocmism and postmucturajism. the seeming])- innocent 
question 'What is...?' n miupht with ontologicaj and cpisiemo logical presuppositions ihar 
are deeply problematic To ask, for example, 'What u religion?' assumes thai rciigjoa has 
■oav i . a genera! or even universal essence that can he discovered through disciplined 

investigation. - ~ But what if religion haj no such essentia] cdmtity? What if reason ts not a 
universal phenomenon?.. -Investigators create— sometimes unknowingly— the objects and 
truths they pra£ts& to diwovtr $oirwr critic* claim tJui appearances to the contrary notwith- 
standing, religion u a modem Western invention.., . 

[MJany critic* schooled in posutructuntU»m insist that the very effort to establish iimilar 
rd« where there appeal to he differences is. in (he final analysis, inteUectuaDy misJWiac and 
politically misjtu)ded ( Taylor twS: 6-7, 13) 

Tbii statement evinces most of the confusions thai constitute post-modernism 1 take 
them up one by one. 



The Confusion of Universality with Essence 

Contrary to Taylor, theories of religion do not claim to have uncovered the essence' 

of n%um Essence is a metaphysical issue. Theorizing is a merely empirical enter- 

rbeories claim to have discovered only the conditions for the emergence 

fagm] and perpetuation (function, of religion. Few theories claim to km 



discovered even the necessary and uifficimi r^a;. 

r v .- MJmcient conditions Cor the crncrreru-r and 

perpetuation of religion. Fnp example, Max Weher nff^ *.. OTCT b™ e «w 

cient. conditions for religion: rrtJL^r^^J^ ***"* Ml ™ ffi - 

rnagtc-r^uircsa c* E Z cv^n^S^ 5 2 * 

re^on whenever , group .masses regularly, there will be rehg.on Bunh ZlZ 

f* M ^ ?*" *2" £* * * ™civ P^abilistl, so „ „enTuI 
e«m Mom theories modestly claim that if certain conditions exist, relbSn^ll 
probably, but not always, arfce and persist, wwgwn wtu 



The Confusion of Invention with Discovery 

Even grant th.t ^on. itself an anoent tern,, is somehow . modern Western 
tuition. Ifctf cto «j made relentlessly nowaday*-,™, exhaustive* by Daniel 
Dubu,sso» tn his TV fctem CtosmK&tn ,/***„ [»*,, lhou ^ h . l0 !££ * 
deems rdipo„ a hoary Chrxstian invention rather than a nrodem secular one. But 
there ,s , OJtTerence betuee, verting that Wjjbrf arose in a particular setting and 
asserting that It thereby fa.Es to apply toother settings. To the extent that DubuLn 
sinves to show, no. simp y to declare, that the concept does not ,pp|y beyond its 
pomt of ongin and should therefore be abandoned, his procedure tt unimpeachably 

The |K>st-modem contention of Taylor, or of some critics', is that no testing is 
necessary Re!.g.o n . because created by the modern West, not merely ,tmy prove but 
mm prove a misfit anywhere else. Bui how can post-modernists be to confident* 
They can be so only by contusing invention with discovery. To quote Taylor 
agiid; -Invesugators create... the objects and truths they profess to discover 1 
Taylor 109* 7). But how does Taylor know? || can only be that knnwUjge of th< 
time and place of the origin of *fini(k»u ami theories reveals this insight to him. But 
to deny the possibility of discovery on the ground* that one kmiws the point of oikin 
is to commit the genetic fallacy, TTieoncs in the natural sciences, no less than those in 
the social sciences, arise at some time and pUce. 



The Confusion of Students with Natives 

Against those who, like Frazcr. assumed that 'primitive-;' possessed magic or religinn 
raifter tfum science. Bronislaw Malimmsid argued that in fact •primitives' have 
science as writ u magic and religion. That prrmitives* do not themseJvK use the 
term 'science' did not fare MalinowskL By contrast, post-moderns wuH be apo- 
plectic For them, the *mic is not whether the term religion fir* l>m ^hoeumocted 
11. laylor ihus praises Jonathan Z. Smith for alerting us to the danger of mistaking 
'our' categories for 'thrirV. As Smith declares in his contribution to the Taylor 



tollctiKin. " Region" b not a native term; »l U .= icm i|-jt \k treated byscholjn. fa 
their intellectual porpOK* and therefore is theirs lo define" {Smith 199ft: 2&u rem , 
SillMl 2004; 193-4)- What Smith cautions about icliginn*. he also cautions about 
other standard terms fn religious ttudies. 

Are We To believe flat modern theorists did not realize ih.it the vocabularies they 
created were unknown lo the cultures lo which those vocabularies were applied? Dij 
lung naive-lv assume thai archaic man" chatted away about hU 'archetypes'? If not 
then wh.it ore we bring totd? That the terms may not fit cultures other than ours? 
Who would demur? Only one option is left: that our terms catmvt fit. and cannot fii 
precisely hecause ihryare ours v not their?. 

To nuke this daira is to confuse roles. No doctor defers to a patient in malaria 1 
d ky wttB . Th c pari en c may harbour the ailment* but the donor is trjnu-d to identify 
ii. Deferring; to the patient confuses the subject— the patient— waiti the scholar— the 
doctor. Medical tenm are not assumed to i>e ihe subject 5. The issue h whether 
they tit. 



The Confusion of Explanation with Effect 



Theories of religion arc accounts of religion. They are not policy siatemcilU. Some 
theorists like religion, others c&lifce- it— this because they like or dislike the effects of 
religion. Post-modernism introduces a mcta-levd of assessment; now one lika 0Fi 
usually, dislikes not religion but theories of religion, and this for their effect on 
religion and in turn the effect 0/ religion. The inspiration here comes from Mkhel 
Foucault. whom Russell McCutchcon. in his Afonuhcnmng Religion (1597). applies 
to theories of religion, 

Rather than attacking all theories of religion. McCutchcon attacks only the 

religionist theory epitomised by Eliade. He objects to Eliade's ignoring the non- 

nrhgious onpn and function of religion, ami thereby supposedly Janclioning 

whatever political effect rdiginn in fact has The religionist theory, or 'discourse' 

nunu/actures' the theory of religion not merely to give religiosity autonomy, as has 

Jong been argued, hut even more to deflect attention away from the policial origin 

and fun,tjon of religion. Whereas Marx and Engcls maintained that religion serves 10 

perpetuate inequality. McOitcheon tells as that a theory of religion serves to do the 

umc By overlooking the importance of these additional |ie. material] aspects of 

human existence, scholars |of rdfejonl ma y not necessarily be pronwtins these 

rnbiknced distnhutions of wealth or influence, but they certainlv minimal./^ the 

significance of such factors aicCutcheon i W : 13). 

Who would ever have imagined that capitaliito needed any further spur to 

tar avarice? But even zi one grants the religionist theory, or discourse, its effect, 

he theory can still be true. To say otherwise is lo commit the functionalist fallacy. If 

hcory should be muiMd, and retained fordoing what iheorics do. which, 

toitvcneMirx s n*es on Fwrhach, kmcnb tninterpret theworld.nottochangeiL 



■-■■> 




The Confusion of Failed Theories with All Theories 

Theories of religion can fafl for multiple reasons. For «««,«!- .v 

region,, fi>, ,he brand of po*. modem isn, K*J i !?" "»*>**+.*** 

.Ik .«U that prc.cn. the U,«riT * *' """ ° f ""^ <*** ™ 

The most brilliant Application rtt IVrri.l^^ a 

which « U t Q«c„ for fe OnJ oTrXL^ "^ *! "^ * 

theories of religion Ju :6 h, a ho3. ttoSlfiS 2T25 ^ 
'^ -"B-onis, theories vvi.h socia. J« ^it^d uLT^ ^ ** 
Durkbcm Freud. F.liade. and Midler. A gli ^ Z, ^ uT "^ 

text* ur.dnn.ine .heir in.cnt.ons. ' ^ '**" ** ** ^ 

For example. Durkhcim's definition of .he «,,«) * .he ideal sodny is -p™^ 

t^ of .mother define lhe MCrcd as , he £ FrcudV.nnC 

r T T , g ° f f 810 " (! " ° Urkheim ' , "'5l '^ «»- E^» Fred, who £ 

1 Th rz enc "* " ms ™ ttly for "« p^- - 1 s «« <* u* S5L 

rather ihu, as for Ma^^wj, for any syatnafc undcrminrngof lhc effon 

Ji^rT f i *™™ f ' h L P °?'! ,0dCra '"^"-l^n she draw, .ha, ,hc quest 
ft* h ston«l onpn. for her the kcj- concern „r a , fciiI ckMkaJ lhwrili ^ ^ 

abandoned. B,„ even suppose .!«, all classical theory faded ,n a common qu«, for 
the (usunod ongrn of religion. D«e s.jb^ua.t .heonsts no, try? Why does .he 
nuliirc of some lheor.es spell the &.lurcof all? 



The Confusion of the Quest for Similarities with the Denial 
of Differences 

Taylor declare th.1 'the very effort to establish Mmihriiir* where there appear to be 
d.rTerer,cww...iracffl«auaUy misleading (Taylor i 9 »8: „). Who would di«gree» Bu. 
the only tt ay to determine whether sirr.ilari.ies mask differences is by research 

Moreover, why are differences more significant .han rimikritJai SkniUrities, not 
just drfferences. of.en lie beneath .he surface. An emigre to a forcgn coun.ry 
« typtcally ,.rmk fin. by the differences and only later notices the similari.ies. 
The pr.v.legmg of differences means the rejection i.f theories, for theories arc 



g riHT jEmfont. Bui theories do not deny differences. They deny the importance of 
differences. Theories do not bar the quest for differences. They simply do 
undertake it themsdvr*. Their goal is precisely to Account for similarities. Ai the 
same time thai quesi is unavoidable even Alt Mime Peking differences. ferJuUm^ 
begin onry where similarities end (.sec Segal 2001: >4^-9>. 

f nwrni.iiii thai The post-modern challenge to the social scientific study of religion 
fs as dubious as the traditional religionist challenge has been. Post-modernism in rm 
way fetid* off The social sciences, which remain free to study religion a* fully as jk 
choose. 
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CONTRIBUTIONS 
FROM THE 

PHILOSOPHY OF 
SCIENCE 



ROBIN COLLINS 



Introduction 



ther than ethical issues surrounding science, most work in the philosophy of 

science centra on two main issues: the ontology given by science— thai is. what 

nee is telling at abnui the nature of the world— and the methodology and 

cpistemoiogy af aSeace. Since it it mcfa ,i vasi field, philosophy of science main 

many contributions to understanding the interaction between science and rdhaoa 

.- mote than can be discu^-d here. One of the most important contribution, dm 

philosophy offence potentially could make, however, is helping provide a frame- 

•wrt .far understanding what the science* are telling us about the world that is 

nendly to rehyon yet true to science. One of the most important questions in dm 

regard. I Define, is the issue of reductionism and its alternative.... 

Various forms of red unionism have been mainstays of those scientists and phOo~ 
ciphers who arc the most vocal opponents of religion, such U Peter Atkins. Riduid 
Dawkim. Edward Wilson, and Steven Weinberg. It is no. that reductionism is ..self 
mcompatibk «d. religious belief- one could consistendy view the world as a giant 
Newtoruaa dock and still heliew that God created and sustains it, U many in the just 
Kmism. however, points a sparse picture of nature and human kings 
uaat. a. least fa, many, seems opposed to our religious semibilitie*. Gods relation to 
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nature, !*«r mM-intc. becomes larucjv ctrmvil w^l j 

of meehamcal intervention. taTSStSfS f^ "■*■"•*■ ■" 

person, r. le^ Utile mom far ,h c lutein 'i SJi?, ' h r CiW * thc hun " n 

ma. the mind is „»* *ffl.^U^£S^J^ r J**'****" 

c^tha-the^tion.L.weenmmdtd^n fij£^1ftlL* ? T 
the otherwise rigid methuUcal order of ,hc hrai ' Tr T ° r,n,frvCT "°" •■> 

many other* claim* thai the d«*S mfe. „ „ ; AI ' UeT M «»*.fcBown 8 

2 pbifa.phr and much r^^ZC Z »l m ^ 0rb ° ,hn,Kh 

existentialism-has been to add r"^ a .ttZ wTh" * ""k^* 1 * ° f 
* the scientihc ^ J EKSft^^ J*J 

m-13. 115-17. tao-i. u6). ^' 4 " 5, ''• 

Of course one could accept this, and then find meaning largelv other in some 

would be .0 develop » alternative .0 reducMonism rha. is more frienZo ^man 
values -drd,g,o n . One such widely discussed alternative is the Xw of leZ 
-jpto^h, idea tha, me universe isarranged in mWfcfad lev* of comp S 
wnh new propcrr.es and causal powers emerging a, each level This view » drsLS 

TJ^JT ?7 nriuamm*,. and briefly indicate its poten.L for p3J 
ti wld 2f5i " ,B ! r r 0,0 > feA Jnd """■odological famewci for ,£ 
ssiuucand tel.g,ond.^gue. This alterna^ grows ou, of considering wh a, I believe 
is .he strongesj reason for rejecting the reductionist world-view: namelv. „ U a„ Ium 
rnccha„,cs-.ha, extraordinanly paradoxical theory .bar is widely either' misunder- 
stood or ignore. J W] ,| Cill j |hr aJImutu , c , j^^p ^ „ TO . r ^ ffji , r , mri ^ % 

.^ developing a proposal suggested by scientistytheulogian John Polkinghorne 
and theologian Eric Mascaj]. though perhaps no. , n me way thev would (Mascall 
WfrSa-o. 174-7: Polkinghornc »<»: 8«). Although I wifl critique emergent com- 
pfany- aad compare ,, wi,h my view. I think thai a , this prc-parad.gm stage, all 
aiterruuves to reductionism should continue te. be rigorously developed We 
will begin by explicating a common farm of reduetiomsm, whs. I call -compositional 
reduction^ (CR). and then .seeing why quantum mechanic* presents serious 
difficulties for It 



Fof a current boak-lengrh ireatmcnt of emergence. seeCUyioo wo*. 



Compositional Reductionism Explained 



CR ii I strategy of explanation pursued from the Scientific Revolution in the Kim 
tcrnlh century until ' • mdsttlH the framework of thought in which most sctcniiu 
vsurk. Atairding to CR, ihe properties -uid behaviour of a whole can in principle h* 
explained in ierm% of ilic proprrties. spjii.il relations, andexrcrnal causal interactions 
ofitv pjrr^r[io»iiriMu*nm»viil) their lAusaljml >patial relations with ihe environment 
This programme was very successful until Ihe beginning of (he twentieth Century, wfrh 



the advent of general refativityand qua mum mechanics. Even the electric and 
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Betfc field* introduced in the nineteenth century were still understood in term* of QV 
with their parts now being an infinity of points in space with vinous field values being 
assigned to them. CR ha* no doubt been a powerful view of the world, bringinjz an 
rtniologicaf and explanatory urn ' the physical world and the sciences, which u one 
Of tbc FttSOnS hftJ held such sway oi-cr peoples minds. Below, we will showhow 

quantum mechanics iQ.M ) presents almost fetal difficulties for l. R 

It should be noted, however, that reductionism need not always be CR. Another 
important kind of reduction ism involves claiming thai one domain of phenomenj 
•mb as psychology, is reducible to another domain, such as neurology, without 
suhsenhni; to ( R In fts more global' form, it claims thai there is a single theory, 
such as siring theory, which can account for all phenomena, even if that theory it 
non-CR. Obviously, we cannot take on these Other forms of reductionism here, 
though I wiU argue that QM also raises problems for non-CR versions of global 
rcductionisnu 1 beltane* however, that the failure of CR casts significant doubi on 
iheNc other forms ol irdurtEoniffDl 



Quantum Mechanics and Compositional 

Reductionism 



Quantum Holism and CR 

The first probfem that QM presents for CR is QMV inherent holism. Within the 
standard formuUiion of QM. 3 physical system— such as lha! involving a th j 
particle— is assigned a stale vector, which is a mathematical entity thai purportedly 
icDs *ja everything there is to know aboui the system.- 1 For states consisting of more 

The standard formulation of QM is the formulation aClUlUy u*ed by physical!. l\ 
catf&te otatnoi forma] rule* for assigning junes to physical ifrtero*. detcrroimns h«* 
the unci cttotvc. and drawing oatuaical predicts regarding the r«utu of irarkw mouv 
Bfement* at ih* syswrn— such a* a m«*irancm of the energy, momentum, or bmihw 
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than one particle, typically QM does not alW «,- - 

«**»* «* or *« ««e of * BBSSSit 1 SEE? TS 

hMc fa no, fam by ,hc ,n.rin»c propmic, oT** »^«1 5 t* * ?' 

Indeed, in ,h< «c of idc-mica. P^^u hT '^T T *"* "** 
iff no such relics, since *r parlH^L JL^T f 1 ™^ * c,ra *- fh « 
.he ra^m Of QM, ihey « in^ZX. ^"""^ " "^ """—i" 
Entanglement shows that QM represent-, the world i« 9 •«„ *w, 

.mop cut »K of QM have been g.vcn, bu, none yield* the CR pic.urc JcScnM 
.hour ,he wdd,, r iU um M ,c ,hi S .ooflia with CR. W M loot J ^ tfnS 
d^ v,_cw of ,he world. In fee, Ihe & moM .h^rrm d Ur to ,„ hn IWI . £jlW -^ 

underlie reality b«*W « ca^h, 5( >| dy of ta^ 22 to 
M n« wuh one ano.h.r «n rcp.oduce ,hc .now trrsctv verifWd) pre dk,k,n» ofQM 
U „k*nW pan. a « .hough, ,n tort wilh „ £h „, hcr imlJrIan P rous|v . J '^25 

Tov^ ^^rH iCl '" C k !?' r " , ? 0n ^""VWIftyofCR wfth ,»,y -.uc^oMheoor 
o OM^ As a lead.ng ph.lo.ophc, rf physio, Ura Maudlin, co^fo after eamwing 
Ac notfan ouet,on from tho p*«p«ii*c oMtmiivc u , ■ „ : , lim ulmn g QM: 

TT,r , 1, , ,1 Hate of a complex .» (annol j^,^ ^ [educrd ,,, f 
b«, of « parU , 08nl ,er ^ ftef, ip a,i 0Ianp ^ rcIalBlns . m ^ ,„ ? £?££ 

a^ed of holdmB |Cft] M ut t,on B m ^ a <eBtrjl prmUie> pv „ lhal ^ ,^ ()| ^ 
,,-^««ma& bvc^fon, in hiMorv , a ,heo . *», «**» an i^LnunaN, bo | BI „. 

Mmrdlin conclude from ,hi S that QM refutes CR (** 55). Further it diould be 
noted, quantum field Iheory and s.ring theory, which bom follow the rule,v of 
quotum m«han,«. preseni similar problems for CR. though they raw t^kc dilTeren, 



partKlc, 1 A physical .yflcfl, |, Sllnp u ,l« phyiical <*^c, o, Ejects, one i, trying ,0 rtodr _ 
<* Jbean, of Itghi gom E ,hfo„ g h a unall hole or a hydrogc atom in . magnnir ReUi i„ 
addii» n to .h<« tonml ral«. P W.«, hav t aU„ dewbped a *, of nmrinc rul« for 
a«ipiinj KUct to physical rjnmns. 

The standard fcmuilaUon conjes in ,wo varid.0, the 'uaw-vreur' fbrniuLuwn and the 
demity maim fomulalion. AH .he main concluuom drawn belov- apply 10 ho,h formL 
n«l». although I w!l typicilly p tCKI „ m y argumcnii in wjrmi of Ihe *Uie-v«tor fomiuUtioc. 
hikc Iftu , s Utc rnoi, communly u«d and ihe ca&fl to follow. 

Sct e.g. Ciidiiug (19«8; 2? ). Graeral irbtivir.- alto present* pmblenu for CR. » sireswd hv 
Roger Fcnroae (198a: izcwi), .hough I iannoi disniu thin here. 



Why Physicists Use CR 

Why then, do physicists fificn present their field as providing a CR picture nf 
physical reality, with talk of things bemp composed of partictrs with definite hr m 
Btin? Gnt rraion is the difficulty of communicating using, quantum concepts i 
thus the physics community falls back on classical language. Another is that to i pt 
eucnt the classic :jJ pjeture is very useful, especially if one jdds quantum correction 
to one's classical model. For instance, the Bohr model of the atom, in which the am 
is pictured u B rmy solar system with electron* whirling around the nucleus, is r*H 
consistent with any interpretation of QM (and thus is literally false), though it i ivm 
useful Similarly, physicists steeped in general relativity will still speak of the "ur jvi- 
rational force; even though in general retath ity the concept of gravnartonal farce is 
replaced by the concept of curvature of spacetime. 

A final, and perhaps most important, reason is thata quantum-mechanical model oi 

a system is typically developed by first developing a classical model of the ssstem, and 

thensybstituting quantum operators for the classical variables. This procedure i* called 

quimti/ation'. Classical models thus provide a useful rung for developing (he moft 

comet quantum theory, even in esoteric branches of physics such as string theory Thiu 

the> retain a key conceptual role in physics- Since the quantum operators inhabit m 

emirely afferent mathc™ i , :[Jf | wlwcen |nr 

mathemalicaJ eiiut.es in the quantum mode! are entirely different. Thus the classKal 

moid cannot hewKltobecw'cniipproumjtelv irueahoughit constitute an important 

step to the quantum mechanical model. We will briefly remm to this issue below. 



Chemical CR 

So, I have argued, CR is xnconsLstent with both the way in *h\th (he QM fomiabsm 
represents reality and all major interrelations of QM. Bui. could CR still be valid at a 
higher level, such as for chemistry? At least for chemical compositional reducnW,™ 
(CCR). in which atoms and mdccules are treated as the fundamental building blocks. 
the answer appears to be no. The problem with CCR is that atoms and molecules are 
also inhabitant of ihequantum world, even though for most practical applications they 
can he treated without appeal to quantum mttharucs. This means that anv non 
quantum theory of the behaviour of groups of these atoms and molecules will be 
seriously mcompku. and thus CCR wiD fci This can be most explicitly seen for such 
phenomena as superconductivit)', superfluity, and the operation of (lie laser, where QM 
plays a central explanatory role. Since there is no clear boundary between the dnkd 
and the quantum realms, any sort of CR is likejv to faiL 



The Measurement Problem and Reductionism 

Although quantum holism presents a fcial problem for CR. it still allows for a more 
general wn of physical reductionism which build* in some sort of holism, as we will 
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see below when we look it David tkthm'i '«,, ■ * 

reducer,,*, WOU ,d diin, ,h.H .hethTv o Z7TT " f *J ** * *""' 

challenge to «« ,»« form of ^u-Lnw^Z' T^ '^ "* 6ttL 
mecW, i, formulated, the «uSSSJ22S^ ^ "' ^ V*"™ 
in whid, Iheptvskaliwcmcn* IvJ^Z ""—ita is. tl« state 

• .u • u , P Cf ^''"B measured— cannot be exnlir»«l ;.. 

terms of the microphys IC j causality Hiven he ih. s k . not ** e3t P'*«« "> 

Schrodinger eouaJn L the e^t.i , mTdci™ ^f^T ■•"■J* Ytl ' ,h < 

non-CR way. Pur in rfj KSCSKSS *??**"« ■» • 
the behaviour of the system b no ported in ,1, "^^^ ^" R ra<MU,ed ' 

simply ihcrod. rfaebXfo^rfZK^rfSS^ "'T f QM " 

process of Matc-vectojr reduction'— in order to <fo*\/*L 

0-. C peculiar corosquena of Ac nalu « of thh pombtcd mcisuio^t pnv^ 1 1 
due onr cannot Ia |* the quotum n.odck u.^d by phv^icu,^ iuch IsT^cScTo?* 
ata. » . nude,, with electron, s , lliing .J.S.'bJ^ ^ ^.^f. 

InT . U "^ drt ^ k *'« c^nmenu, L thee experi^^h 
2*^ to be measured (en^ position. ^ etc.) b cho.n a ^,^^1. 

that, pven Aal on, .ate one's rnodrb l.ter.Kv, Ute propcrtiesone I, forced ^ascrib^ 

meS fr WHr Pr ^ m ?T ^ Ih0>ry M °^ d0 ° «««*-■*» «« even d« to 
..m^ll^ ? T ^ ° f rali,y '* «Mi«W by our chok* of ^fta, ol«rv»h!e 

The simplest resolution 10 the measurement problem is to deny that quantum 
theory provides an a «oun. of underlying reality at ,||. hut irmcad d«m thai i, {. 
merely a useful calcukungdmc,. This is a common vie* among pfc^dmk and .he 
S ort of mew .ha. J ayH « imp ],ci,Jy cri.rciz« in .he above quoutton when he says th.,. 



»lf ^ **! '" <:M ' b,e ° Wnfi ™' of ,he * «l*" I »"«s ht Creenwrin and Zajooc ^ 






quanium theory due not even mention a 'real physical dtuacion'. Thiv view af 
COtifw, impliCilh denies aliv ri'ducllonjftt interpretation nf CJLM 

Another resolution is to uct an ifffleipnafllliiffi of quantum mechanic* th.* 

ai tempi* ro circumvent or solve the measurement problem Such interpretations cm 
cither he reduction i$tk or non-reduciioniMit- Because of the sort of problems 
fllutf rated by the delayed -choice experiments, reductions lie interpretations do nor 
G ihe model* used by physicists- literally, but instead offer an .ihernative (non-Cfti 
model of underlying reality that purportedly reproduces the statistical prediction* a( 
quantum mechanic* AJIsuch interpret alum-, run into significant problems, hnwoir 
which is the rca>ort why none of them b vriddy aceeplcd. But cwn if a viable 
reductionist interpretation could be found, it would still he the case th.it the aciuil 
success of the heuristic models and the standard formulation of QM used tw 
physicists offers no support far rcductiomsm. since these models cannot be taken 
directly corresponding to realty. Kather. ail it would show is that some form of 
noD'CR reductronism h compatible with the empirical prediction* of quantum 
rnechanivv These reductionist interpretations, therefore, appear lo be driven more 
by an a priori philosophical commitment to reduciionism than by actual scientific 
practice, I will now illustrate the above points by looking at David Bohm's hidden 
variable imerprctarion of QM. .t aon-CR reductionist interpretation thai h one of 
those most widely discussed among philosophers. 



Bohm's Interpretation of Quantum Mechanics 

David Bohnis well-known hidden variable theory/interpretation of non-rcbm 

QM is ihe interpretation ihat in many ways stays closest to the CR picture or reality. 

although. Fikeall viaWe interpretations, it must deny CR* In BohnVs interpretation, 

every panicle has a definite position and velocity, which is not bow the standard 

formulation of QM represents reality.* Further, macroscopic objects— that is. objects 

much much larger than an atom— arc considered to be composed of Urge aggregate 

of Ihese particles. To obtain the predictions of quantum mechanics, Bohm must 

hypothesis that these part ides arc guided by what he calls the >ifoi wave? oi 

quantum potential", which takes a certain specified mathematical form. The quan- 

Turn potential can be imaginatively thought of as a giant octopus, with tentacles 

around each particle in the universe, guiding it in such a way that the predictions of 

QM are duplicated. To account for the observable consequences of quantum holism. 



1 for an accessible and sympathetic presentation and discussion of this theory, *c AJhcrt 
1992: eh. 7, See alio Bohm h&k 70-110. 

Specifically, the ^ndard formulation represents particles as being in superp(*ed state* at 
position .energy, and the Be. A single particle, e.^. u typically represented a. bemj: k 
multiple location, at once tic. a tuperp^iunn oi position «to), with each Jocaiion being 
*w«ncd a terrain weight gjv*„ by 9 complex number-ie 1 nuTn i»cr mm a real ami an 

imaginary compuneni. 
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theqiianiumpoteniial mustbenon loral m^- i_ - 

field <pr«d LWgW .po^hJT ZZ ,h r""T ,,CUl0,JBhlO ^ J 

written - - field LtobS, the V diZllT 7" P ^ ' m,Md ' " " 

to un IK rv, „ ™uld inhabit « iLt f^l , ^ '* ^"^ '" 

quantum potential, Boh,n mast hrwihlL. 1 ITT'' ***" BBid «* ,lw 
banning of -he Averse (or ^ ^IZT^T^ * **** " ,hr 

due, ,he MM pactions of 4lI ™ U U J S2,™ d0m " J " B P,0fCHJ * "I- 

Each oi the* postulate* presents *riou< difficulties In r<JT . <w 
ample. I argue that ,hb postul« e ,,f , SDC cia , " , 'v u , " W61 ' ft " ** 

-a- «« .o «& Bo hm , L^ : ,rt ; h :tih n -"t/^r 

«pta,ed by fields, w, h mac ro S£ opic .,i>avu he ln& manifaSrf^ fid* Tic 

porrn.,,1, nd hence the a» e conflict wilh CR * « ^ Bohn,", L ol „f the 
•«o ma,or (re .mcrpretn.,^ of QM to, attempt to retain » efadal p „ ur , JJ ,„ 
P-*d«**i fcW».» kAMUs the minimum dement, of to cfa»JcR pltl o 
reaJtty tot quantum hohsm force one to giw up 
II should be jwafc taww. ,hat. u with vinaaiiy ^ olh „ , m a(ion5 

Bohm, m.erpr«,„„n d« & not take to ,Undard formul. lt ,„n of QM and to- «odS 

toor}. „, the sundard fonnuiat.on, pattidc, do not have define podrions ami 

hoinrtK models used bf soendsto have been both theoretically and exrxnmenully 
rrmtful M thc l,,e phy.iriMyphiloH.phcr femes Dishing note, Mr, retm. hi,*. 
"|«gy phys.es one «« how a toorms imuition, arc often led bv the mathcm.tic* 
of a formahsm rator than by to phyrio « m a pnrioos era" <l9 88: 34). Thus, the 
formalism ii^lf is largely what has fruitful content, a peine thai h» been exterw,, , 
" K ucd for by Mark StCtor < W ,8). Although physicisLs coiutruci m.^clsof under- 
Jyng ceahty. taking such nwdds lileraJJy has not prowd fruitful Neither has 

The other it the so-called *ponuneou» collapw theory. See e.j. Monton (ioo 4 i 



constructing any sort of rrductinniM model, such as BohmV father, it ii the form 1 
Em along with merely heuristic models thai have proved fruitful. This is otic retwi 
why, unlike rOiilowiplirr*. most physicist* have nol been attracted to Bohm's ihon 

or Other reductionist accounts. As lolin PoEkinghorne has remarked, for phvsicL t 
their is an air of contrivance about it [Bohm's theory | thai makes il unappealing Ii 

pnysristt]' (loor 55). 



After Reductionism: A New View 

of Science 



QM. therefore, gives us almost definitive reasons to reject CR, and poses serious 
problems for even non-CR forms of mierophysieal reductionism. If reductionism it 
false, how do we understand ihe nature of physical reality? Reductionism a! leisi 
offers a unified, simple view of physical reality. 

At Ihc end of his introductory book on quantum theory John Polkinghorae 
suggests that 'ii is intelligibility ( .rather than objectivity), thai is the clue to reality' 
(2002: 86}. I agree. In Iigbt of the problems raised by QM for both CR and non-CR 
forms of reductionism, I propose a new view of reality that I call 'non-reductive 
intelligibility' (NRI). This view in turn suggests another view, which J will call 
•theistic non-reductive intelligibility - (TNRI), since, I will argue, the son of intelli- 
gibility that we find in the universe suggests theism. At Ihc same lime theism allows 
us to deepen and fill out the conception of NRI." Nonetheless, one could consistently 
hold NRI without taking. Ihe step lo TNRI 

To say flat nature is intelligible means, among other things, that nature is swh 

that human beings can midHstud it. One kind of intelligibility is that olTcinl hvthe 

reductioniit For the reductionist (whether CR or some other variety), nature is 

intelligible because we can construct a single modd which, to « least a significant 

degree of approximation, directly corresponds lo the underlying physical realiiv, 

from which in principle we could explain ihe behaviour of aH material objects. To 

claim that the intelligibility is non-reductive, in contrast, means lhal there is no such 

single model Ruber, it suggests a view of the sciences promoied by, among olhers. 

philosopher of science Mm Duprc (mi) for reasons that are independent of QM. In 

Dupre's view, each area d science has a certain amount of independence from other 

dotnarns. A cursory glance at the various sciences reveals a wide range of different 

domains of mquiiy. each with its own explanatory concept* and principles: physic, 

By iheism. I mean the claim lhal an intelligence created the universe and hence tram- 
il to some degree. Tr.d,:,.,^. or dusfaJ theism, both ta che West and ihe Bui 
(e-g, mapr Hindu forms of ihebm) typically add that thl, intelligence i, all good, omnipolrn.. 
omniscient, and the like. 



• n 1 1.UMIPHV OF S( II! Sirj JM 

chemistry, biology, psychology.. socjoloev and! ih«, „»u 

plines that also have sepanue concept „d J? "**"* ** h **"«• *' 

domains, with Ihe nature cfSw^^Z™ ,n "*» "»>* **»• «hcr 

As D UP re note,, .hi, suggests tha.Thl ^ ' OBeJ **«« »»*■ 

■deal, not only concern what «* should ~^ IT , " ' "* ^* ,h The * 
ihc ideals of natural order centred TZl ["^""f 13 ^^-^^^. 

bits of nvatter (atomism). On the other hand 11^^ (T^^' 11 
talc of contemporary ^hS^^^^^^T^T^ 
tion-are different from the Kh™ r^TZ , *"? ' "?"** naturaI ' rf «" 



NRI and Other Alternatives to Reductionism 

To help better understand NRI, j, H Uienll M ^^ ^ fiu 

S 3 * * rCdUCt r ^ ^ * — *" «■*■* »* Alfred ^hUt 
head s process me^phys.cs. It agrees with them in its »re« „ the nch imcrcon 
n«ed nature of physical reality and its mtelligibiliry. , a contra* ,c .S hZZ 

-h tal U.gib.hty. father, „ allows each science to provide its own window into S ,, 

HI r A ******* «*"» to * **• *•» - ** ontly "b 
ustrate. coru.der some specific areas of contrast between the approach of N^and 

WifS rf "S"™* COmP,eXJtV °- ° f,he ^ ■»— of emergen, com 
P e*,y « that the world appears .0 be hierarchically »,ruaurect more complex units 

are formed 0* of more S im P «e parts, and thcy in turn become .he >r.s' ouTof 

abt ZZZ C °7m/,t" "* ( ° mtd ' raayt " n *** fo) * articulated 
above the WUsm of QM (along with the measurement problem) seriously calk 

ZTT" , ^V^ ,hi " Wh0,W haW ««^»«l P*W ^ which they are 
composed, at leaM at the level of microphysics or chemistry 

As mentioned abo W . according .0 NRI. each science provides a window into the 

.tder of a certain aspeel of nature, where .he way in which the order uncovered bv 

each scenes relates to the other sciences is determined on t case-byeme basis. NRI 

JJSZ£2f?5l??£ {30tH ' ' i9 - iik ***"» *°r W" 1 ^- ™*°™ « mnPkT 
approach to NR|. Libelling it XrttfciS Realism'. 



does no! postulate any overarching metaphysical ontology— such as the hierarchi 

of ertwifgenee— that tell* us bow oik science retain to another. The window to in f lun 

vrrrimed by the muitifacetcd and complex history of modeU, heuristics, iHcorits. 

and experimental practices chAOCtenslic of the science In question. The domain* of 

the sciences hertwcvcf, arearranged in a non ontologtca) hiemnJty ofgatetnliry, with 

phvsks being the most gaieral, then chemistry, then biology, ancj the like. Because 

ihe postulated entities and processes in a less general domain fall under mr»re eentiaj 

dammm, this means that the laws and principles of a more general domain can often 

provide a partiaF explanation for the Uws and pnncsptes of a less general domain— 

cg. physics provides a parluJ explanation of chemical l.m-. and chemistry of 

biological laws, but not vice versa. We must keep m mind, however, That these 

explanation* are reJatise to the models of each .science, with the models of each: 

science providing mvight into reality without necessarily directly representing rcaJiiv 

a* discussed more below, From the perspective of NRI. the problem with emergent 

complexity is that it mistakes a hierarchy or generality tor an ontological hierarchy. 

Further, the form of SRI thai I advocate disagrees with emergent complexity in itj 

daimtrutnc^properiie*CTllc^ least if complexity 

rs understood as a purely ob>eetrve feature of the world that can he specified 

independently of human interests. One problem is that from the perspective of the 

field thrones of current fundamental physics, a non-denumcrably infante amount of 

inronnation is raraired to specify any configuration of maltcr. no matter how small. 

since the values of the various physical fields would have to be specified at a non- 

denumcrabty infinite number of spatial (or spatio-temporal J points. Thus, from an 

informal ion theoretic perspective, a field is infinitely complex Even though all 

systems in therefore infinitely complex, we consider some systems more complex 

than others because in the highly complex systems .only a very small proportion o( 

possible arrangement Of parts results in a property or function that we can easily 

recognize Or find of interest, such as the arrangement of parts in a radio or a living 

cdl. The degree of complexity, therefore. docs not seem to be a compLctriy objective 

feature of the world, contrary to what emergent complexity presupposes. 



Scientific Realism and NRI 

Now QM implies that the intelligibility that nature exhibits does not require that the 
constructs in our models directly correspond, even approximately, to physical reality 
Many have responded! to this fact by adopting some form of instrumcntalism. in 
which the formalism of QM and its heuristic models arc seen as merely useful 
calculation*] device*, without offering any significant insight into the nature of 
reality. In philosophy of science, one leading objection to instrumentalist!! is the 
so-called 'no- miracles argument'. According to this argument, if the entities postu- 
lated by microphyscs do not ndty oris! (or if the formalism of mieraphyrici doc* 
not correspond even approximately to underlying reality), then it is a 'miracle* that 
physics has been so succevJul. in terms of both novel prediction* and guiding the 
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aevelopOKfll of technology. Although there is something right about this argument 
^^1 imirumentalmn, it docs not support realism in the typical sense of our 
models corresponding approximately to reality, since the formalism and heuritKfc 
roadcis used by physicists are very successful; yet they cannot be taken to cones 
pond directly to reality, as argued above— e.g. when we considered the cast of 
delajtd-choice experiments* 

Nonetheless, one can still contend that our modeh offer fundamental insights, into 
ihe nature of reality over and above simply being useful instrument* of prediction, 
Uch area of science, with its own rich history of instrumentation, heurisik con- 
structs, metaphors, and theories, can be thought of as providing a window into the 
order of one aspect of the physical world. The sort of realism that stresses insight 
(and metaphor), instead of some sort of semamically precise correspondence, a the 
land of realism that many leading defenders of scientific realism, such as Eman 
McMulhn, claim is more true to the actual practice of science (39*14; 30-6. esp. j6>. 
This form of realism helps to reinstate the truth -indicating value of noo-litcral 
language [inch as metaphor and symbol), which appears to be essential to much 
reh'pous discourse, hut with the rise of science and its accompanying reductionism 
has often been considered to have at best a secondary status as far as revealing the 
true nature of the world. Accordingly, many religious hdievers should find this sort 
of realism congenial, since they must adopt this form of realism in the realm of 
religion insofar as they believe thai religious discourse is revelatory of reality while at 
ihe same time to .1 Liege ■extent non -literal. 



Theistic Non-Reductive Intelligibility 

This form of realign, however, still docs not offer an overall explanation of significant 
facets of the success of scientific methodology, and Urn* does not adequately satisfy 
the intuitions underlying the no-miracles argument. A key intuition here is thai the 
success of the scientific enterprise is something (hat calls for explanation. An 
important ingredient in the success of science is the 'user-fiicndliiiesA' of the struc- 
ture of the universe for gaining insight into that structure, something I call its 
"discoverabtSity'. Realism atone, even of the non-literal variety, does not account for 
this. As I explain below, discoverability takes multiple forms; the degree ot success of 
recognizably false heuristic constructs, of physicists intuitions, of purely formal 
mathematical manipulations in developing new theories (as e.g. famously noted by 
Eugene Wigner (i960)) 1 , and of the criterion of mathematical bcauiv jnd elegance in 
forming fundamental physical theories. As Mark Stcincr concludes in tits book un the 
topic, the universe appears to be* more 'user-friendly' than one would expect under 
metaphysical naturalism (1998: 176). Theism naturally accounts for each of these 
wiy$ in which scientific methodology is successful: it makes sense under a theistic 
perspective for God to have a providential purpose for human beings of coming to 
partially understand the natural world and develop technology, thus accounting for 
future's discoverability; and given thai, is theists have typically held* God has a 



perfect (or a? least a significant! aesthetic sense, one would expect creano 
manifest beauty aitd elegance jc a fundamental IcveL 10 This means that a ( |, ^ 
version of N'RJ (TNR11 helps salary the strong m tuitions of those who MBKrjheifc 
Use no-mindes argument in a way thai realism, as typically construed, cannot ajid 
thus should be a natural step for many of those with realist inclinations, 

Wh ji tot Mime cxaroplcsof this discoverability: One example mentioned obovr I 
meheaut>;mdelegarKeoimcUwsofnaw^ , I( ., !j|c 

development oC phyoci— going alt the Way back to Newlon-sismany physicm* have 
commemed on. Nobel Prize-winning, physicist Steven Weinberg, for instance d 
wte* a whole chapter of his book Dm* FSndl JTirurj- to explaining how the 

icria of beauts- .and degance axe commonly used with {treat success to m*A 
physicists in formulating laws. For example, as Weinberg points out, 'raathcmntk-.il 
structures that confessedly are developed by mathematicians because they seek a son 
. ivauty ire often found later w be extraordinarily valuable by the physicist' (m^ 
is.O. later. Weinberg comments that 'Physicists generally find the ability OT math- 
ematicians lu epate Ihe mathematics needed in the theories of physics an^ 
uncamn (1^2. 1 

Another example is the quantization procedure discussed above, which is 
ognincanih discussed by Stcincr (1098: 96-7. 136-7$). As mentioned above, (he 
quantization procedure involves constructing false classical models for a physical 
system, and then substituting quantum operators t'or the classical variables. Btc.iu.tc 
the mathematical relations between quantum operators are entirely different from 
those between dtlttClfl variables. Ihe classical model* cannot be thought of as even 
approximately correct. That this procedure works at all seems like a "miracle'. As 
Roger Penrose notes, "This procedure looks like hocus-pocus! But. it b not just 
mathematical conjuring! It i* genuine magic which works* (1989: iSS). Many similar 
examples are discussed by Steiner C199S). 

The idea of discoverability also provides a rheisrk expiation for why CR and its 
accompanying mechanistic TieW of the universe have been so successful, even though 
the inherent holism and non-locality of QM imply that the)* are itftfcTRatdy false. In 
order ro create 4 world whose underlying order is discover? able, God would haw 10 
create a world that is approximately separable, and hence in which CR would be very 
successful The reason is that the ability to break a system into parts that can be 
separated from the rest of the environment to a high degree of accuracy allows us to 
study the properties of a system in idealized conditions, without having to consider 
the cttlrcmcry messy and unknown influences of the environment or other atranr * 
ou* factors. This allows for controlled experiments*. A thcistic explanation of the 
1 nerabilny of the universe, of course, assumes that <Jod would have good reason 
far wanting human beings to discover the underlying structure of the universe. 



* In saving that God hat 1 perfect aesthetic sense. Jam not ^tempting to enuoraajir sort 
of theodicy, such as a Leibnttian theodicy in which tic exist race of suffering— such j^.v*. 
in the evolutionary pwcss—Conlnbute* to the oterall aesthetic perfecrion of the world. 
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TNRI's Implications for Scieniific Methodology 
and Epistemology 

The son of mtciligibihty Hut QM and the idea of discovenbdity suggest, however 
I ,ly lends support to theism, but die belief that God created the universe can 
positively contribute to our understanding and elaboration of this sort of intclbgi- 
bflity. in analog to theisms much discussed historical role in the rise ofscienct One 
^tv it could do this is by strengthening the case for the ideal of beauty, defiance, and 
discoverability as a replacement for mere simplicity as an ideal of natural order, 
scmiething already suggested by physicist*' extensive use of the criteria of beauty and 
elegance. From a thcistic perspective. God would have a reason to create a universe 
that exhibited elegant and beautiful fundamental structures, as argued above. Sim 
pucity. however does not seem to havcany intrinsic value, at kasl not for an infinite, 
omniscient being. But simplicity does have value insofar as it is part of discover 
ability, elegance, am! beauty. The simplicity of the equations of physics at each stage 
of the development of physics— such as Newton's equation of gravity and Einstein, 
conation of general relativity— have enormously contributed to human beings hav- 
ing discovered ihcm. Further, simplicity is an essential pan of the classical concep 
rjon of beauty and elegance. Simplicity with variety was the defining fc*t UIC of the 
classical conception of beauty or elegance as articulated by William Hogarth tn his 
««k- Tlw Analysis of rVfl H f>; where he famously used a line drawn around a 
cone to illustrate this notion According to Hogarth, simplicity apart from variety, 
such as a straight line, is boring, not elegant or beautiful Thus, I suggest, K is because 
simplicity often contributes to the beauty and discoverability of nature that it has 
tniflatenry been taken to be the premier virtue of a theory. 

Theism suggests not only that beauty CinsteaiS of mere simplicity) is the appro- 
priate criterion 10 apply, but also that in many domains nature will exhibit more than 
the sparse sort of beauty lakin to Greek architecture) that Weinberg and others claim 
ischaracterisne of the raathemaEical structures of fundamental physics f Weinberg 
\$$z. 149). Under a conception uf God is infinitely creative and having a perfect and 
deep aesthetic sense, for example, it would make sense for the fabric of creation to be 
richly interconnected and interwoven, in clever, deep, subtle, and elegant ways, 
expressive of many different types of beauty from the sparse classical sort to the 
more 'post-modern' with its wild extravagance, as characterisuc of the evolution of 
life on the Earth 

Among other things, such a rich view of nature holds out the hope of providing 
the needed room and subtlety in nature for grounding a truly sacramental view of 
nature, along with more adequate accounts of divine action and non -reductive 
accounts of the mind-body relationship. To illustrate, several philosophers have 
argued that non-reductive accounts of the menial would involve an enormous 
complexity of laws linking mental states (such as sensations and experience) with 
the hrain. The leading materialist philosopher |. J. C Smart has taken this n a 
powerful argument for reetuctionism (197a 54h whereas philosopher Robert Adams 



I lis as ■ strong reason to 4ppe.il Id God. instead of science, to account fo 
ihe telarioo of the mind tn the body. If elegance nnd Seamy .»rc taken n fundamental 
ideal- i.l iunir.nl order in place Of mete simplicity, both arguments are mitgutdeet 
nocr they a&urrte that Teplbnite scientific explanations must be aimplc Rather, wr 
would expect some domain* of nature 10 express those sons of beau I y thai involve t 
Kig.li degree of complexity a! the fimdainettla] level. Similar things, could be H id 
concerning speculation ADOUl ' wfront fcsue* iu<h as biocenlrrc laws, higher-level 
pj items of ideotefty in evolution, such as expTored fey Teflhard dc Qurdin (19551 
Simon Conway Morris (2004), and the like. More generally, science shouU Focus on 
1 i . nitclligihfc (and in manv cfegfliH) patterns In natirnr. instead of the 

ideal being explaining reahiv in terms of the causal power* of a few bask con- 
ents, though certainly this latter form of explanation is of value in some domain* 

One might also expect nature 10 reflect other attributes of God God* eternity and 

mrmtty, and God's mysffnousnessL Accordingly, theisfs should not be surprised thai 

the univrrse is very old and vast, and perhaps even infinitely Urge, as ionic cosmo- 

topst* speculate-. This is why. aM f haw emphasized elsewhere, thcists should not be 

apposed to new cosmic speculation. particuforTy that arising out of inflationary 

cosmology, in which our universe is one of an mcredibly large if not infinite number 

of universes generated by some physical process- 11 Although a finite, single universe 

certainly compatible with God's infinite creativity, m infinitely large universe andi 

or muhfvene arguably makes even more sense from a thcistic perspective. The same 

goes for the depth of nature: in his more philosophic-il work, for instance, physicist 

David Bohm has hinted -it the ide.i that nature should be thought of as like jn onion. 

with perhaps an infinite number o( layers of more and more subtle orders of 

operation C««*to: 193) >' should also be mentioned that the IremendouA advance of 

science in this last century has uncovered a deep rational Structure, a* exemplified by 

QM, Yet. at the same time, it has increased our sense of mystery, by not allowing us to 

fit reality into any neat conceptual scheme, testified to by the puzzles and paradoses 

arising out of QM. This also fits well with theistk religious sensibilities, which hold in 

tens-ion our ability to rationally comprehend reality (since God is the ultimate creator 

of our nunds) and ihe deep mysjcriousness of reality. « Thus, I btfcve»TKftl has 

great potential for providing a metaphysically, religiously, and scientifically fruitful 

framework for thinking about physical reality. 



Jl Sec Coffins rfonhaimrnc), 

,: Ahhough probably obvwiu from the foregoing discussion, it should be strewed thai. 
•Aatever the KterfU oc lack (hereof, uf ihe imclhgeni design niervemem <whkh lias named 
significant attention in ihe L'nued Maxes;, TORI should ne* be confused wiih El L'aJLke 
adrticato of intelligent design, I am no! proposing to substitute design explanations for 
purdy naturalistic eipUn*tioft» of phyncal phenomena, but only claiming that thennt cao 
have a signiri^u! influence an what we take to be the ideals of natural order. especuBy ib 
forefront areas such as vitntifk iiudiei of tonscKiuuicss. 
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Obi generation and the two that pieCeded il haw heard jhno* nothing 
but uUc ofthe eonffitf hri«xn faith and mmikc, u» the point who*. « cmr 
moment, it decidedly teemed as though teience wa> tailed on to replace 
frith. Now the longer the tension between them continue*, the mote 
obvious it b thit the conflict ttto be rewh-ed by some entirely differ MH 
fcnn of equilibrium— not by elimination cirdiuhun, Nut vraihoix After 
almou two centuries of nusioruie slrugRle, neither kIckc nor fciiih has 
managed lo diminish the orher, c|uite the contrary, il becomes dew that 
they CuDDi tlcvelop normally without ca^h other. iTeiJrutd de t.hardm 

WfcOe Pierre Tcilhard dc Chardin may have been overly optinmcic here in hu 
estimate of how soon the .xymhc*i* of rdigion and science mighi take pb«. his 
d«p faith in the achicvability of the project remaias an important motivational 
'actor in the conu-mpoRiiy religion asliE «:irnccdiscimii»a In rhh chapter, t will first 
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rtv briefly how the conflict of interests between proponcnta f re*ig wn arid 
science in the modem era arose historically Secondly. I will indicate how vancus 
contemporary writers m t\\c uM of religion and science have tried to ease this 
KWfcm Finally, J wilt offer my own vision for the reconciliation of religion and 
science, based largely upon the philo&ophv of Alfred North Whitehead, but TTrjttfih 
revised so ax to affirm kci 'Christian beiierV 



How the Tension Arose 



As Ian Barbour makes dear in the opening chapter of Religion and Science there was 
a synthesis between religion ind science in the medieval period of Western Europe 
{Barbour 109* 4-4)- The philosophy of Aristotle provided the conceptual common 
ground for laeoSopiins and philosophers of nature .11 thai time. Aristotle was 
interested in the explanation of physical reality in terms of intelligible farms or 
essences and thetr purpose Within an overall world -view (Barbour 1997: 5). Hence, 
ftn.il and formal causality look precedence over efficient and matcriat causality in hi* 
metaphysics. This coincided nicely with the reflections of theologians like Thomas 
Aquinas on the God-world relationship and the efforts of philosopher of nature lo 
determine the workings of divine providence in the world of creation. Thus, despite 
ecclesiastical condemnations of radical Arislotclianism in 1270 and 1277, the latter* 
philosophy over rime became accepted in lace medieval Europe as the aoctmrf 
philowphkaj basis for the articulation of a comprehensive Christian world- vicu 
embracing both religion and science (Undberg 2002; 65-71)* 

By the sixteenth century, however, Chis synthesis of philosophy science, and religion 
was increasingly Questioned at least in scientific circles. Besides Galileo, Descartes and 
Newton figured prominently in a new mathematically based approach to the world of 
Nature. All three were staunch believers in the existence of God, but each conceived God 
pnnapally as the unipersonal God of nature! theology rather than as the ^personal 
God of Christian revelation- In his ewertsi ve theological writing, Newton was in fact a 
fierce opponent oftraditiorulChriffianbcbef in the divinity of lesus and ihedoctrinf of 
the Trinity (West&ll 20021 156-7). Thus all three indirectly paved the way for the 
emergence first of deism and ultimately of atheism in academic circles. 

Pexhap* the easiest way to trace the movement from theism to deism lo atheism is lo 
review the life history of a celebrated French pitiioscphe Denis Diderot. In his early years 
he was a student at the lesuil College in Langrcs, France, and even considered the 
possib'tliry of becoming a Jesuit. But. after studies at 1 he University of Paris, he converted 
from theism to deism: namely, to belief in a Creator God who never interferes in else 
operation 0/ the kws of Nature, once having instituted ihem But Later he became a 
milium atheist when it occurred 10 him that matter U capable or' w!f feneration: 
"Matter is no longer the inert- geomeirk eflefwiori of Descartes, nor the Newtonian 



ml ^ identified with inertia and known through its resistance to change. NW matter ti 

rivarathtmiKCorrt 

ten* a rot needed as an explanaiion for the way thing* arc in this wortd 

There was, of course, intense opposition within educated circles m France and 
rlnewherc to the outspoken atheism of Diderot and other phUmophv But the |ong- 
cc rm eflret of their attack on Christianity was to convince pra.tis.ng scientists that 
gjon and science should be kept separate, vine* neither one can contribute sip 
nificantry to the growth of knowledge in the other discipline. Pierre LipUcc, for 
ciarnple, the leading Newtonian scientist in post- Rev, ,r .nary France. Corrected the 
,rreguJarili^ in the celestial mechanics of Newton without reference to God. and 
devi* nebular' hypothesTi for the origin of the solar system I Numbers 2002: ^39). 
Clearlv, this was contrary to the account of creation in the Book of Genesis. But. 
as Mkhacl Pucklcy comments, Uplaee was thereby no more of an atbeist titan 
Eteeartes, who likewise insisted that the world of Nature is governed by strictly 
nicebanieal principles (Buckley 1987: 535). Where he differed from Dcscanes and 
Newton was in his assumption thai theology has nothing lo do with physics. That 
same assumption appears to be operative in the mind* of many scientists Und 
theologians) even to this day. 



Searching for the Causal Joint 



In the last few decades of the twentieth Century and in the first decade of the twenty- 
first century, however, ihere has been a tremendous growth of scholarly interest in 
icthinking the relationirup between religion and science. One of the pioneers ia this 
endeavour was certainly Ian Barbour, with his Gifford Lectures in Scotland in 1989. 
initially published as J?f%on in on Age of Science [1990) and then reissued in 
expanded form as AVnjpon and Science Hittorkal and Contemporary Issues {1997). 
In both texti he sets forth four model* for the interrelation of religion and science 
that have been, and continue to be* operative in the minds of individuals active inthe 
6e!^ 1 ia. independence, dialogue* and integration. The model of conflict he 
dismisses as the work of fundamentalists on both sides, individuals unwilling to 
admit the inevitable limitations of their own discipline. Trie independence model h 
tar more widespread and influential at the present time, but only because both 
scientists and theologians are retuctant to give time and energy Lo boundary issues 
where an alleged conflict of interest between religion and science needs to be 
resolved. As the growing number of publications and conferences on science and 
religion makes clear, the model of dialogue between proponents uf religion and 
science is highly regarded jI the present time. But Barbour himself seems to favour 
the fourth model, thai of the integration of religion and science within a new 
overarching world-view, What he has in mind here is the philosophy of Alfred 



rib Whitehead, although wiih some reacrvations. He if critical, f or example f 
Whitehead* undemanding of The human wit' a* dimply a »eries of rnonimts °f 
experience rapidly succeeding one another, and of the seeming inability .,r p 
- bowers to explain the diversity of difFcmir level* of existence and activity mAI 
the cmmK piocrss I Harbour i^g?: 190; 2001; 97-4), Bui at the vime rime he bdinw, 
(hat Whitehead offer* she mosl promising philowphrcal concrptihility f or t | 1c :„. 
pration of re l 1 n jnd science to date. 

Giwn the aforementioned number of recent books and articles or religion jirjd 
science. I wall limit myself to a single key issue in the present discussion. 4rhi rii c 
representative thinkers for the various positions that haw emerged so tax. The issue in 
question is that of divine agency within the woridof tattuion. How can one reasonably 
affirm divine providence over the creative process without violation of the laws at 
future J4 known to natural science? For, if many natural scientists like Laplace have nn 
need for the God h^lnesa* in their teaching and; research, how can there be a 
fruitful dialogue between theologians, and scientists in which each group has sotne- 
thing to contribute to the other? Where, in brief, is. the 'causal joint" at which God* 
activity can pUusfth- be saki to impact on the 1 world of creation? (Clayton 199?: 1931.1 
William Stocger. Jesuit priest and astrophysicist at the Vatican Observatory m 
TVscson. Arizona, defends. Ihc classical Thomistic distinction between God's primary 
causality within creation and the secondary causality of creatures, but in more 
nuanced fashion than his predecessors in the Thomistic tradition. After indicating 
how the laws of nature are nothing more than human approximations of somewhat 
hidden regularities operative in the world of creation, he concludes: 

God con be conferred as acting through the laws, but the ones through wh*h Cod k jctmg 
principally arc not 'our Imo.' but raiher the underlying relationships and regularities in nature 
elf. of which 'our lam" are but imperfect and idealised models. And these underlying interrcU 
oonships and rcpuUricies pemea aspects which we are urabk to represent aoequately— for 
eximple. the ground* of pcflsfeility, of necessary, md of enitencc itself. (Stocger 1996: ajOH ! 

Thus, white we observe the workings of the laws of Nature only 'from the outside', 
God experiences and knows Ihem 'from within' in all their relationships, "including 
those which determine their possibilities and necessities and grounding in God" 
(Stocger 199& iji). Since we have no proper analogy for primary causality m 
human experience, however, it still must stand as an exception to any philosophical 
or scientific explanation of causal relationships within Nature. 

In an essay entitled 'The Metaphysics of Divine Action', the Anglican priest and 
scientist John Polkinghorne explores the possibility of using contemporary chaos 
theory as an explanation of the causal joint. T or a chaotic system, its strange aitractor 
represents the envelope of possibility within which its future motion will he con 
tamed. The infinitely Variable paths of exploration of this strange attractor arc not 
discriminated from each other by differences of energy. They represent different 

1 I prescind here from the work of Michael Bene, William Derabski, and other contemporary 
proponents of intdugem design', since with their theories they seem 10 be conflating rehgjon and 
soeiKe rathe? llun *h«wing aheir necessary complementarity (see Itaupta 2000; 1-1.. 
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p,tierns of behavior. Afferent inftMnp of temporal development" ^'olkirwhorne 
»r» ■** In « nventwn d cl "« *heory these different pauerm of pwlbi% arc 
taught about by minor disturbances within the environment, but PnlkifMhorne 

-,ai this unpredictability witKin Nature provides an opening for Go 
communicate 'active information' to the chaotic system without m.erferine with its 
normal operation. There a no energy transfer here from Cod to the world of. . ,',on 
btri only an infoton of further information, a form of top-down* causality 10 
complement the 'bottom-up" causality of the system itself i Hotkin^omc ,o<* n -i) 
Robert Russell and Wesley Wildman doubt, however, that chaos theory can be so 
readily u«d to provide the causal joint for the interaction of God and creature* in 
this world. For. strictly speaking, the mathematics of chaos theory seems to support 
metaphysical determinism more than metaphysical openness or indetemtinism 
(Wndtnan and Russell 1995: 84), For this reason, Nancey Murphy. Prpfcwor of 
PhSosopby at Puller TheologiQil Seminary, argues that divine agency is more likely 
operativeat the microscopic or quantum level of existence jnd activity within Nature 
than at the macroscopic levd of chaotic systems. Her cbim is that, while entitks at 
the quantum level have their distinguishing characteristics and specific possibilities 
for acting, it is not possible to predict exactly n-ken they will do whatever they do' 
.Murphy 199P 340 Sincethexe is no 'sufficient reason' for the entities themselves to 
decernuiie that choice. Murphy conclude?, that it a cither due 10 compJete random- 
ncis ur divine deterrriinalion Murphy 1995: 341). she opts for divine determinatioa, 
wbkh carries with it the implication that God is active in every event at the quantum 
levd. But this is not total predestin.it ion on God's part, uncn entities at the quantum 
levd are still free to actualize their innate potentialities in their own w*y (Murphy 
199? 342-J)' Furthermore, as Murphy sees it, God can affect the thoughts, feelings, 
and actions of human beings through stimulation of neurons in the braim 'God's 
action on the nervous system would not be from the outside, of course, but by means 
of bouom-up causation from within (Murphy .995:349). Finally, in co-ojieralion 
with the free and intelligent activity of human being* God can exercisea form of top- 
down causality on the world of Nature 

Arthur Peacockej'ofmerdirexEorofthelanRamscy' Centre in CMord, is quite Kepual 
of efforts to Jmdthecausal joinisn ^ 

ail fas Murphy proposes) at the quantum level through bottom- up causality. Instead, he 
proposes that God worJcs exclusively in creaiion from the top down: 

The wwH-asa-whole. the laul world ivsteni. may be regarded a* in God," thuugh otio- 
togially distinct from CoA . . . If God interacts with the "world' at a whole at a supervenient 
levd of totality then God, by atToctipg the state of the world -as- a- whole, eould, on the modd 
of whole-part constrain I relationships tn comptes systems, be envbagci! as able to Cttxttft 
constninK upon ocnu an the myriad sub-lceU ofaibRKC that constitute that "woild 
witflWIE abroganitg the laws and rrgubiitio iUm ljs«dncally pcrtoon to dveoi. i PexMdu 1995* 
J*3-5; abo 1995: 157-WJ 

Whit Peacocke has principally in mind here is the interplay of the mind, the brain. 
and the rest of the body as a vinglc unitive es-esit .at any ^iven moment within human 
consciousness. If the mind b a uniLivc, unifying, centered constraint on the activity 



of our human bodies', then God can be analogously conceived as a 'unifying, un 
source and centered influence on event* in ibe world (tafiDtsBt ■49ffea&t-y:i CC ji 
l»j: l*fr-j). The analogy '* imperfect, since Cod transcend* lb* world En a way ft* ' a 
human being- even In moment* of full consciousness, does not transcend her body 
Bui l-.i -i makes clear that God's interaction wiih the world is more by wav r.f 

"flow ■<! ^formation' Shan a.< a transfer of energy, more a type of formal and" final 
causality than efficient causality. In this way, says foacocke. God nets peratwfadi 
rather than forcttufly wiih creatures, leapevtrng the- Epontuktitji and OotoloricaJ 
iridependence of eTrarures. above all, ai the human level {Pcacocke 19950: t^_ .*. 

Philip Clayton, Professor of Philosophy and Rclicum at the Qjrcmnnt School nf 

Theology and ibe Claneraont Graduate Uulveniiy in Qaremont. California, agrees 

wish Pcacockc that the best model for the God-world relationship b pancmhchm 

(everything in God but oniolopcaDy dUl inct rromGod), and thai divine .i^rKvm the 

world should be seen a* analogous to the mtnd-fcody relation withm human being* 

(Clayton 1997^ 232-*). Tnrre are, of course, inevitable limitation* Jo this approach. 

According to traditions' ' ian belief, God 'precedes Ibe world, guides it* cvolu- 

Uon and continues in existence after its end' (Clayton 1997:239). The same cannot he 

said of the relationship of the mind to the body within human beings. Likewise, most 

Christum believe in life after death in union >tiih the risen Christ; but this, too seems 

impossible tf the mind-body relationship is too dose. Hence. Clayton sstratcgY ■& first 

to challenge a purely rnatcrialistic approach to reality-, that is, to establish from a 

soeniific perfective the legitimacy of spcrifically mental propcnii-> (e.g. thinking and 

willinr) over and above the activity of neuron-, in the brain (Clayton 1997; 247-17), 

Then, from a philosophical perspective, he argues that both scientists and thcobguns 

must have recourse to metaphyseal assertions about reality which arc not empirically 

testable in order to present a coherent picture of reality within their own discipline 

(Clayton 1997: i^-Oo). Accordingly, theologians can legitimately make certain claim* 

about the God-world relationship (e.g, that God is a personal being who transcend* 

phvval wmld even though immanent within it at all times, that human beings arc 

made j n the image of God. and that God can grant immortality and bodily resurrection 

10 human bring* after their death J, even though these assertions cannot be serined 

empirvcally, For they frame the Christian world-view derived from Scripture and 

church teaching (Clayton 1997: 161-4). 



Locating the Causal Joint? 



Many oTher authors could be cited in connection with this, discussion on the cauvtl 
joint tor the interaction nf God with the world of creation. But the author* tiled 
above seem to cover the basic options. One can appeal with Stoeger to primary 
causality as qualitatively different from secondary causality operative in cauul 
relations wil hi n this world. But there is no analogue for primary causality wi ; 
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inaan expenence. With FWkmghornc one can appeal to the way in which God 
, 1>B H conceivably comrmiiitttte active information- to cruotic systems on the 
,; level to influence the* further development, and with Murphy We can 
nfe bsstaHr the same argumem on the quantum level; p^ ibe alleged intrinsic 
mdetenninacy Of *ubatomiC particles. But one can counter-argue in both cases that 
ibe alleged indetefrninflcy is only a gap in n UT human knowledge of the laws of 
Nature which wil] someday be remedied by further scientific investigation. With 
tactfeke and Clayton one can appeal to the way in which top-down causality works 
whhin hierarchically Ofdered natural system* and urge that God is operative within 
the world in a manner akin to the way in which the mind influences the body (and is 
aftected by the body) within human beings. But there are limits to this model of the 
God-world relationship from a theological perspective. Hence, while ail these op- 
tion* shed light on the issue of the causal joint, none of rhem seems to offer a fully 
satisfactory solution to the problem of the interaction between God and the world of 
creation. None of them, for example, offers a supporting metaphysical ranccptuajity 
in which the trans-empirical hypotheses of both religion and science could be 
grounded and thu* rendered more plausible. 

|m rbrbuur, to be sure, ground? his understanding of the God-world relationship 
fa the metaphysics: of Alfred North Whitehead But. as noted above, he has rcscrva- 
tiora about certain features of Whiteheads scheme from a strictly philosophical 
perspective: namely, the Ongoing ontologica! identity of the self in human conscious* 
otss and the interplay between higher and lower lend* of Whiteheadian societies 
in the overall order of Nature. In my opinion, Barbour's reservatiorts arc 
justified; only a new way of conceiving Whitchcadkn societies us more than simply 
aggregates of analogously constituted actual occasions (momentary subjects of 
experience) is needed to make Whitehead's philosophy a plausible choice for rnedi- 
ating between the expectations of traditional Christian theology and contemporary 
natural science. In the following pages, T will set forth such a revised understanding of 
Whitehead's category of society, and then show its applicability to both theology and 
natural science, 

A* die conclusion of God and Gmiampotaty Scwner* Clayton notes that matter is 
no longer easy to identify, given Albert £i luteins celebrated mathematical equation 
; nu* and its application to the notion of Torce-ficJaY within contemporary 
physics (Clayton 1997: 263), Along the same lines, I believe that Whiteheadian 
societies should be interpreted as structured field* of activity for their constituent 
actual occasions and that emphasis should be laid upon the character of actual 
occasions as psychic energy events rather than mini things. Furthermore, there is a 
textual basis in Whitehead's thought for such an undemanding of the reality of 
societies. Jn Process and Rertltry Whitehead refers to background societies for any 
given set of corn: resting (or becoming) actual occasions as 'environments' arranged 
in 'layer* of social order' which directly influence the self- constitution of those same 
actual occasians (Whitehead 197S; 90). Then a few lines later be notes that 'in a 
society, the members can only exist by reason of the laws which dominate the society, 
and the laws only come into bong by reason of the analogous characters of the 






of our human bodies* then God can be analogously conceived as a 'unifying unii 
*ouree and centered influenccon events in the world' (Peacockc i9Q(k 284-^ see 
199$ 160-*). The analogy is impcrfecT. since God tnUNOcnds ihe world in a way tlitt° 
human being, even in momems of hall consciousness, docs not transcend her hnrl 
But it at least nukes vicar tJnI Gods interaction with the world n morchy wavof 
"flow of Infe pr tf t fa n' than as a transfer of energy, more a type of formal arid fin 1 
eausahiy than efficient causality. In this way, says Peacockc, God acts pcrsuaihtU. 
rather than forcefully with creature*, respecting ihe spontaneity and oniobacai 
independence of creatures, above all, at ihe human level (Peacocke 199^ 1^-4^1 

Philip Clayton. Professor of Philosophy and Religion at ihe Claretnont Sehoo .; 
TheoJ d the Claretnont Graduate Univmiry in. Clarentont. California, agrees 

with Peacocke that the bed modcJ for the God-world relationship is panenihciwn 
(everything in God hut ontolagicauY distinct from God ), and that divine agency in the 
world should be seen as analogous to the mind-body relation within human* beings 
(Clayton 1907* 2_u~5). There are. of course, inevitable limitations to this approach. 
According to traditional Christian belief. God 'precedes the world, guides its evolu- 
tion and continues in existence after its end" (Clayton 1907: 259). The same cannot be 
said of the relationship of rhc mind to the body within human beings. Likewise, most 
Christians believe in life after deaih in union with the risen Christ; but this too «etm 
impossible if the mind-body relationship is too close. Hence, Clayton's strategy is first 
to challenge a purely materialistic .approach to reality: that is, to establish from a 
scientific perspective the tegitimacy of specifically mental properties (e.g. t hinting and 
willing) over and above the activity of neurons in the brain (Gayton 8997: 247-57). 
Then, from a philosophical perspective, he argues that both scientists and theologians 
must have recourse to mclaphvskal assertions about reality which are not empirically 
testable in order to present 3 coherent picture of reality within their awn discipline 
(Clayton 9997:259-60)- Accordingly, theologians can legitimately make certain claims 
about the God-world relationship (c,g. that God is a personal being who transcends 
the physical world even though immanent within it ai all rimr*. that human being? art 
nude in iheimageofGod-and that God can grant immortality and bodilv resurrection 
to human beings after their death), even though these assertions cannot be verified 
empirically. For they frame the Christian world-view derived from Scripture and 
church teaching (Clayton 1997: 161-4)- 



LOCATING THE CAUSAL JOINT? 



Many other authors could be cilcd in connection with this discussion on the causal 
joint for the interaction of God with the world of creation. Bui ihe authors cited 
above seem to cover the basic options. One can appeal with Stocger to primary 
causality as qualitatively different from secondary causality operative in cauul 
relations within this world. Bui there is no analogue for primary causality mtWo 
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hurr-an experience. With Folkxnghorne one em appeal To the way in which Ciod 
old conccivjhh communicate 'active information to chaotic systems on the 
macroscopic level to influence their further development, and with Murphy we can 
tpAe basically the same argument on the quantum level, given the alleged intrinsic 
indeterminacy of subatomic part.cles. But one can counter argue in both cases that 
the alleged indeterminacy is only a gap in our human knowledge of the laws en- 
sure which will someday be remedied by further scientific instigation With 
Peacocfce and Clayton one can appeal to the way in which top-down causality work, 
within hierarchically ordered natural systems and urge thai God is operative within 
the world in a manner akin to the way hi whkh the mind influences the body (and is 
affected by the body) within human beings. But there arc limits to this model of the 
God-world relationship from a theological perspective. Hence, while ail these op- 
lions shed light on the issue of the causal joint, none of them seem* to ofler a fully 
satisfactory solution to the problem of the interaction between God and the world of 
creation. None of them, for example, offers a supporting metaphysical concepruality 
m which the trans-empirical hypotheses of both religion and science could be 
grounded and thus rendered more plausible. 

Ian Barbour, to be sure, grounds his undemanding of the God-world relatiewship 
in the metaphysics of Alfred North Whitehead. But. as noted above, he has reserva 
ns about certain features- of Whiteheads scheme from a strictly philosophical 
perspective: namely, the ongoing ontologies! identity of the self in human consciouv 
nea and ihe interplay between higher and lower fords of Whiichcadian societies 
ftrJun the overall order of Nature. In my opinion. Barbour's reservations are 
1 'lined; only a new way of conceiving Whitehcadian socicncs as more than simply 
aggregates of analogously constituted actual occasions Imomcnlary subjects of 
experience) is needed to make Whitehead's philosophy a plausible choke for medi- 
ating berween the expectations of traditional Christian theology and contemporary 
natural science. In the following pages, I will set forth such a revised understanding of 
Whitehead* rar^nry <if society, and then show iu applicability to both theology and 
natural science. 

At the conclusion of God and Contemporary Science, Clayton notes that matter b 
no longer easy to identity, given Albert Einstein's celebrated mathematical equation 
m£ and its application to the notion of "fbrce-ndds 1 within conTemporary 
physics (Clayton 1997: 263I Along the same lines. I believe that tVmteheadian 
societies should be interpreted as structured fields of activity for their constituent 
actual occasions and that emphasis should be laid upon the character of actual 
occasions as psychic energy events rather than mini things. Furthermore, there is a 
textual basis in Whitehead 's thought far such an understanding of the reality of 
wcselies. In Process and fadity Whitehead refers 10 background societies for any 
given set of conerescing (or becoming) actual occasions as 'environments' arranged 
m 'layers of social order" which directly influence the self-constitution of those same 
actual occasions (Whitehead 1978: 90), Then a few lines later he notes that 'in a 
society, the members can only exist by reason of the laws which dominate the society, 
and the laws only come into being by reason of Ihe analogous characters of the 



member* of the warty' (Whitehead W»: 90-1). These few remarks of Whifch 
about ihe interrelationship ofsodcuesand their constituent actual occa i n% 
rro judgement key 10 a heTter undemanding of how bottom-up and tor^do " 
causation can be sjinultaneously opera ttve within Whitehcadian societies nJo n th^ 
lines indicated above by Peacaekc and CEayion. 

Bottom-up causation is easy lo understand, since in Whitehead'* own word 
agency belongs eaxlusivciy to actual occasions' (Whitehead 1.978; 31), f^ch actual 
occasion is active in iU own self-constitution. Indirecuy, of course, it contributes 1 
llie structure of the society (or societies) to which it belongs, because analo KOUS -. 
constituted actual occasions find themselves as a result of their individual self- 
constitution grouped together into societies with 'a common dement of hem 
I Whitehead 197* 34>- But is this sufficient to account for the refci Lively unchanein 
Character ol those same societies? Whitehead ctauns thai within his philosophy ft i 
not "substance" which b permanent, but ' lornr 1 C Whitehead 1978: 29), Bui how u 
the "common element of form' transmitted from one set of actual occasion j t( K 
next so as to guarantee continuity of form? In line with his own commitment to 
metaphysical atomism (Whitehead 197S: 35). Whitehead assert* that each constituent 
actual occasion within a given society transmutes the multiple physical feelings 
which it prehends from its predecessor so as lo acquire a single physical feeling or ii% 
environrncnt as a nexus or community of past actuai entities, and then adapts that 
untried physical feeling to its own purposes in its sdf-cotiititution (Whitehead 197& 
*50-s)- Presumably all the constituent actual occasions will undergo this, process of 
transmutation in basically the same Way and thus retain their ontologies! identity as a 
society wnh a dennite pattern of self-organization, 

My counter-argument for mam years now has been that this, is much 100 com 
plicated and chancy. A much simpler explanation is that the society is a field of 
activity structured by the interph. o ik constituent actual occasions from moment 
to moment which likewise serves as the principle of continuity for the transmission 
of form from one set of actual occasions to another. The actual occasions, in other 
word*, do not individually have to transmute ihc common element uf funii from 
their predecessors. Rather, they prehend the common element of form already 
resident in the field as a result of the activity of those same predecessors. Then by 
their dynamic interrelation here and now they cither transmit the structure of the 
society unchanged to their successors or adapt it very slightly in line with their own 
somewhat changed existential situation. In either case, the society as a structured 
held of activity for its constituent actual occasions is what survives as successive 
generations of actual occasions come into and go out of existence. 

This might initially appear to be simply a metaphysical nuance 10 be debated 
among Whireheadiant alone. But once accepted as plausible, it ha* unexpected 
explanatory power for understanding the simultaneous operation of bottom-up 
and top-down causality within Nature. iUkcvvise, it makes clear how \upervemciKc' 
and emergence' are factors in the evolution of more complex natural ftnoctwea 
along the lines indicated by Pcacockc and Clayton. The key facte* in both these 
instances is that unlike 'substances' in the classical sense, fields can Ik layered within 
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tC another ami thus serve a* respectively the infrastructure or superstructure of 
their neighbours. Thus within 4 given society the inherited structure of the field acts 
B uptown causation on its constituent actual occasions here and now through 
what we might coU formal causality. Unlfcc an Aristotelian form, however, the 

irjciui* of the field is not active bur passive; that is. it U simply available for 
prehension by the currently concrrscing actual occasion* which then exercise 
torn. up causality on the structure of the field for the next set of actual occasion*, 
likewise, since Whitehead allows for different levels or grades of complexity for 
actual occasions (Whitehead 197s: 177-8), one can justify the emergence of higher 
levels of cwMitce and activity within N«ture by proposing that, as the structure of a 
given society becomes more complex, its constituent actual occasions necessnrilv 
become more complex until by their dynamic interrelation at a pven point they 
spofltaneousry generate a new society or structured field of activity with new higher- 
order actu.il occasions to populate the field. In this way. without any outside 
intervention, through a strictly immanent process, one structured field of activity 
.an supervene upon or be emergent from a predecessor structured field of activity. 
The lower-level field of activity still act* as an indispensable infrastructure tor the 
functioning ot the higher-level field, even as the higher-level field of activity condi- 
tions the seif-constitiitJon of the actual occasions in the lowtrr-levd field 10 of activity 
:iiiehead 197S: 106). 

Likewise, applied to the mind-brain correlation, this notion of a Wrtitehe^dun 
society as a structured field of activity for its constituent actual occasions yields 
surprising results. In Process and Reality Whitehead distinguishes entirely living' 
actual occasions which constitute the 'regnant nexus 1 of actual occasions within a 
more complex 'structured society' from its necessary infrastructure, layers of subor- 
dinate sub-societies of non-living actual occasions (Whitehead 1978; ioj). On the 
level of the mind-brain correlation this nexus of entirely Irving actual occasions 
corresponds to the mind, and the infrastructure of sub-societies of non-living actual 
occasions to the brain with its elaborate neuronal network. He ihen adds that while 
the nexus of entirely living actual occasions is not a society in the strict sense, it still 
supports 'a thread of personal order along some historical route of its members* 
(Whitehead, 10713: 104). t argue that this thread of personal order among entirety 
Irving actual occasions is best accounted for in terms of a superordinate field of 
activity which integrates and co-ordinates the activity of .ill the sub- fields of activity 
within the brain. J 

Given the plausibility of this argument, the problem of an omologk.d dualism 
between mind and brain disappears. For, entirety living actual occasions constituting 

'Finally, the brain is coordinated so that a peculiar nchneu of inhentance is enjoyed now 
by this and now by that part; and thus there is produced the presiding personality at (hat 
fflomefll In the body Owing to the delicate organization of the body, there is a returned 
influence, an inheritance of character tram the presic&in^ occasion -inCt modifying the uib- 
wquent occasion* through the rest of the body* (Whitehead 1978; 109). Given the movement 
ttV'pmiding personality' from run in pan of the brain, and yet its wide-ranpng influence 
Bfl the reit of the body through the brain. \ field metaphor easily comes to mind- 



the mind or wail represent only a high* r £rade of actual occasion, not A different L a 
of entity altogether from the non-living actuaE occasions constituting the n " 
network ol the brain. Likewise the mind or soul is emergent out of the intr f 
tho»c Same non-living actual occasions organized into sub fields of activity w'tk 
the brain. Thus it is both dependent on. and yet independent of, its infrastruciuK of 
sahnrdmatcsoh-sneierics- It is not a higher-order property or function of the b 
as Clayton and others maintain {Clayton aoo* r£$-9). but an entity in its own right 
the- supero-rdinace field of activity within a Whitcheadian structured society >f 
hierarchically ordered sub- societies. 

There is. of course. still another objection which Cla.yion and others Ivdoe acain 
rath a scheme (be the mind-brain connection. It presupposes panpiychisrn; namd ■ 
chueverYkvrf of reality 

a claim that cannot be verified empirically and .thus lvxll inevitably bcic;ccTcdflrat least 
held in suspicion by the scientific community. But b this reductive!) a f a j| urc , 
imagination on the part of both contemporary natural scientist and philosopher/ 
theologians^ As already noted, Einstein stipulated that matter and energy arc inter- 
changeable- Yet is enexgv preferably to be associated with inert particles of matter or 
with self ^constituting sub i ccts of experience exhibiting both particle-like and wave like 
p iuperoes?Mn any case .1 turn now to the fi naJ section of u^e^y.dealing with various 
theological implications of my scheme, including my own solution to the problem of 
the causal joint. 



Theological Implications 



Beiicl in God as Trinity, three divine Persons who are collectively still one tiod. n m 
Clayton's terms a ' trans -empirical' hypothesis (Clayton 19^7: ?Ao; ?oo^: i79-as).Thai 
is, it cs well grounded in the Christian Bible, above all in the Gospel of lohn and the 
cpiflta of Saint Paul, and has been a consistent farter in church leaching over the 
cent uric*; but it cannot be verified simply through appeal to immediate experience or 
current scientific research. Yet, as I shall make clear below, it is consistent with a lldd- 
oncntrd approach to VVhiteheadian societies. This fold -oriented approach to reality, 
moreover, provides a plausible philosophical explanation for she phenomenon 
of emergence within cosmology and evolutionary biology. One may reasonably 
ask. therefore, whether a irinitarian understanding of God within the conical of a 



See eg. Bracken 1941: vr-7Si likewise Barbour 1005 and Athrarn at»s. Both authors 
emphac&e that contemporary natural »cicirtiit* may unconsciously be worxinj with *fl 
-uidjied ontology and thus be indirectly guilty of wh.il Whitehead trrmed thr fallacy of 
mivpI*^d^oixrdencM (cil WhiEcbead 1967b si: 19 t& 154). 



PHILOSOPHICAL TH£0LOC.Y AS 



'APKTSIC& Uj 



field-onemed approach to physical reality provides the long-sought tmisd joint for 
divinr-hum-in interaction. 

for, as noied earlier, unlike classical 'substances, fields can be layered within one 
another in such fl way thai they can serve respectively as the infrastructure and 
superstructure of one another. Thus if the Trinity can be said to constitute the top- 
mOfls ■fl-lndusivc held of activity within a Acid-oriented approach to reality, and if 
the Irinil> therein both bifluelKO and U influenced by the vast nctwwfc of finite 
r;clds oi activity contained within it, then the problem of the causal joint is in 
principle solved- In what follows I sketch simply the broad outline of thi* proposal 
and refer the reader to previous publications for further details (Bracken 1095; 51-69. 

joocoa-ios). 

lag Whitehead's terminology. I maintain that the three divine Persons of the 
daiHaldtKrunneofuSeTrinrryarc per* laltyordcrcd vicictie* atattul cttaswra 
hitenead 197*: _u-s). each with an infinite field of activity proper to its own 
function within the Godhead But, since three non overlapping in/mire fields of 
activity IS a logical impossibility, together lhe>* constitute a single all-comprehensive 
field of activity with three distinct foci or perspectives. According to Whitehead, the 
principle of creativity whereby the many become one and axe increased by one' » 
limply a metaphysical given applied to the tdf-constitution of actual entities I While- 
head 197H; ail. I argue that it is the nature or principle of existence and activity for the 
divine Persons, and that it applies not only to each of them indmdualSy as a 
personally ordered society of divine actual occasions, but also to their coexistence 
as members of one and the same divine fieEd of activity. The field, in other words, 1 
their collective and obH"cttve fttff- expression, that which endures in virtue of their 
ongoing dynamic interrelations as immaterial subjects of experience. 

Furthermore, I suggest thai the world of creation as a very Earge but still finite 
network of societies of finite actual occasions come* into existence and is sustained at 
every moment within this divine matrix, or all-comprehensive field of activity Ail 
these sub-socMuks of actual occasions or subordinate fields of activity contribute 
their structure or 'common element ol lorm' to the structure of the divine matrix. 
akin to the way in which Whitehead in Process and R&iHty describes how all the 
events uking place in this world at every moment are integrated within the conse- 
quent nature' of Hod (Whitehead 197& 34MJK liltewise, akin to Whitehead's 
scheme, I argue that in virtue of their "primordial nature' or unlimited vision of 
rxKsibiliues for the future, the throedivine Persons offer a 'lure* or an 'initial aim" to 
every concrcscing actual occasion within this vast network of finite sub-societies 
constituting the world of creation (Whitehead 1978: zaa). But. since creativity is rri 
the sirst place their own divine nature, along with the initial aim they communicate 
to the concrescing actual occasion, a finite share of their own craUvitv which 
empowers it to become itself in line with its own. self^constituttng 'decision'. In this 
way, the three divine Persons ate involved in the creation or self-constitution of the 
individual actual occasion, but they do not determine how it will happen. Their 
activity with respect to their creatures is more by way of final causality than efficient 
causality (as in scholastic mctaphysicsl. 



! ..fciasjkaJ Christian belief U thtii human brings after thei rf, 
will enjoy eternal Mr In ration wfth Christ u the risen Lord. As I see si. this "^ 
possible within the God-world r^auonship presented her*, provided th t^ ™ 
accept* the implicanont of she metaphysics of intersubtcciLViK implicit ih eh 
Whitehead stipulated that "the final real things of which the world ts made up* 
actual occasions or momentary sub | experience i Whitehead i$?g -irj k Y* 

could not account for intcrMihicctivity within his Metaphysial! scheme sin 
actual occasion cannot prehend Eli predecessors except as superjects'. devoid of 
subketftity or the power of srif-constitution (Whitehead 1978: h-8). &« 
preheneb (mile actual occasions objectively fts ^perfects, mi as coexisting wihra 

cxpcfjriicc. Some year* ago Man one Suchocfci sought to remedy this lacuna 
Whitehead's mruphy*ics, and therein Bo legitimate tbe poMibtHty riot simp! 
objective immortaJicy but also of subjective immortality for finite actual occaX 
within the dhine consequent nature. She proposed ihat God prebends finite actuJ 
occasion* in the momeni of enjoyment" when the actual occasion i 5 subject and 
superset at the same rime (Suchocki 1968: 81—06). Hence, God can integrate them 
both uitoeccandsupcnect into the divine consequent nature, and thereby than* ^ft 
them the divine, life on an int trsubjecrive basis. 

Though ingenious, Suchodu » proposal, in my judgement, still does not meet (be 

classical expectations of Christians about eternal life and resurrection of the body 

One must stretch Whitehead's scheme even further 10 make it Suitable for thai task. 

One should begin by stating that miersubjeetiviry exists not between individual 

actual occasions or momentary subjects of experience, but between the socklies of 

which die?' arc constituents in terms of their mutually overlapping fields of activity 

Whiteheadion societies to be sure, are agents or subjects of experience not Jn their 

0*m risju. but only in virtue of their constituent actual occasions. Yet every society 

has a subjective focus in terms of a regnant actual occasion or set of co-ordinate 

actual occtfforu. Thus, when two or more societies ofacrual occasicmsmcrge 10 form 

a common fidd of activity, inrersubjectivuy b ceo mo a reality in virtue of thai s)urcd 

ndd of aoh-aty. 

pied to Christian belief in eternal life and the resurrection of the body, this 

means that the three divine Persons and all their creatures faff a common field of 

acthiry (in the language of the Bible, the Kingdom of God) which is itruourcd by the 

decisions of the divine Persons and all their creatures tram moment to moment. But. 

a* crraturdy societies of actual occasions cease to exist in this world, their final 

constituent actual occasion ate incorporated into a still higher-order intersubjectivc 

nrlaticmship with the divine Persons than tliey enjoyed while in this life. I say final 

constituent actual occasion!.* since all that is needed for a created society of actual 

occasion;, to enjoy subjective as wel! as objective immortality within the held of 

actrvny proper (o the divine Persons is a subjective focus in terms of a final actual 

occasion or set of actual occasions. Thus, not individual actual occasions as in 

SuchockM proposal (Suchocki 19*8: 107-11), but saddles of actual occasions, the 

persons and things of ordinary experience, achieve eternal life in union with the 

divine Persons. 
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I M y 'persons and things also quite deliberately, since societies of Kt«| occasions 
redeemed by divine grace include in the first piaw the societies of actual occasion* 
oonitHunve of our minds or wuls. But they jfco include the sub -societies of an .1 
occasions constitutive of our bodies as well as our minds. SO that we may enjoy 
eternal life as a psychosomatic unity. Yd. if our human bodies can be thus redeemed 
and transformed, then the whole of material creation should likewise somehow 
experience taiancafon' within the divine life. Our bodk*. after all, are composed 
of the «me tusic elements as the rest of the universe. In brief, then, within the divine 
field of activity nothing that ever existed is lost: everything WVrrej even though, the 
manner of survival will differ notably from creature Co creature Finally, as I sec It, 
■resurrcennn' does not have to wan until the projected end of the world. It happens at 
evTry moment as societies of finite actual occasion* i n imc wavor anothercca.se to 
«3*t. One can thus introduce into Whitehead's metaphysical scheme something like 
Te^hird de Chardins vision of the Cosmic Christ as the Omega Point or cumulation 
of the evolutionary process, but present it as it is achieved at every moment rather 
thin only at the end of the world- 
Further elaboration v( this process-oriented cschatology is presented elsewhere 
(Bracken 2005). Sufficient for this essay is. the basic exposition of a metaphysical 
scheme which seems apt for mediating between the claims of commiparary natural 
science and those of Christian theology. That is, it offers a rationale for the emergence 
ijhffr-order forms of fife from lower-order levels of organization within Nature 
even a* it provides a plausible philosophical argument for the retention of cherished 
I Istian beliefs. As such, it offers a 'common language which has been missing in 
discussions between scientists and theologians since the beginning of the modern era. 
system of metaphysics, of course, it is a trans-crnpiricalhyTKithesis which cannot 
befiiDy verified either in terms of common-sense experience or in virtue of content- 
porary-sqicmilK research, But, as Whitehead commented m Adventures of Ideas, what 
is important about a proposition or set of ideas is not m the first place that it he true, 
but that it be interesting, provocative of further Deflection (Whitehead 1967a i+4). 
This chapter was written with this gpa\ in mind. 
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CHAPTER 2 2 



CONTRIBUTIONS 

FROM SYSTEMATIC 

THEOLOGY 



WOLFHART PANNENBERG 



The Need for Dialogue 



Why should Christian theologian* get invoked in a dialogue- with natural sewnce? 
Pnsooal reasons aside, they should take an batcxest in science because they have to 
account for ihe world of nature, including human beings, in the context of their 
existence 3$ God s creation. When Christians confess Qod *$ ihc Creator of the world, 
it b inevitabh/ the same world that is also the object of scientific descriptions, 
although the language may be quite different. Therefore, theologians must be con- 
cerned with the question of how theological assertions about the world, and about 
human beings as God's creation, can be related 10 their descriptions by scientists. 
After ail. there is only one world, and this one world is claimed as God's creation in 
the Bible and in the faith of the Church. 

Now there arc obvious differences between the way the BiWc. especially- in its first 
chapter, presents tiie work! as God's creation and the account of the reality of the 
universe, of the stars and the Earth, of vegetation, animals, and the human being, in 
modem Kicncc. In order lo do justice to those differences, it is important to be aware of 
the fact that to a large extent they ore due to historical differences between the 
knowledge about natural forms and processes available in the sixth century before 
Christ (and presupposed by the btnlicaE rather*) and that of modern science. Ilus 
there is not supply a contrast between revelation and empirical knowledge, hut between 
1 now obsolete fonn of empirical knowledge about the world that was once used to 



irti^h!* in dctwl the belief in God's creation of the wbofc world and a mod<m f 
empmu.1 kivmvWge Out might be looted upon in light of the question of vW^ 
rould serve j similar function in Uic modem situation. In asking such a cuewiorT' " 
should be aware of the feci that the biblical writers did n<* M mprv Iakr *** °j* 
empirical knowledge of their time, but *be> adapted it fop theoWita] Pu 
such a thing concdvalilc and alio legumuie with regard to modem seiencJftW £ 
the facts cannot be changed ar but thepmr^etwson Ihm imci^utw^nt 

more or kssdrtTcrent. It is desirable, in a dialogue b*twce n reli^on and scwn« Ca 
agreement with sacritislc on issue, of this sort. ' C * J| 

Hbcn ^icntistt talk to the general public about their methods and their res h* 
they uvr a language different from that of their science. They do not write equ.it" 
jo the bbcfcboard. bul nuhcr engage in a sort of philosophical reflection upL X 
they do as scientists. Similar*, it is on this level of philosophical reflection that tl 
dialogue between theofogy and science k taking place. Such pfclosophital reflection 
Of course. r^uiro.ippropri.itrawjfcrwM.ofthc methods and results of science in the 
proper Aensc.OnetaskofrhesncnuMv evolved in nah I dulc^ciiioniakcsurcthii 
r^pcrai«rcwssofthrmei^od^^dresu!tsofscienceis indeed presem on thi-tMrtAf 
the theologians pajtiripafcng in the dialogue. On ihcir side, the appropriate awareness 
ooneerning the la* of theology and regarding %& particular problems conned wilh 
the traditional theological language about God and creation h to be safeguarded. 

In addition, however, tamiluuity with the tradition of philosophical thought aboui 
naurc is also required e^waalry in connection with ihc philosophical origins of 
scscntrac language battC Key scicnti&c terms such as 'movement-, en* w ; 'atom' 
time', space', but also law; 'fidd. contingency", and others haw had a phibsophicaJ 
preWstory thar has influenced and to someettent still influences their •formalized' use 
in science, and especially the reflective awareness of their meaning and impact Alien 
uon mthcphuW^riical rewtsofsoemifatermme^ 

to notscc connections nA theological issues and concerns. Therefore, it should be 
considered I requirement of successful dialogue between theology and science to take 
into consideration the philosophical] framework of the hiMory of vimce 



Contingency and Law 



If general agreement on die conditions of such dialogue is obtained, it is necessary to 
select for doser study a set of issues that are relevant to science as well as to the 
theofcgkaJ understanding of the world as creation. In the 3*60* a smaK group of 
German physicists, philosophers, and theologians selected for such a closer study the 
OWlCcpl of natural for. on the one hand, and that of contingency, on the other.' 

See Muuer and rannenbenj (1970). M r conirihuiion To ihi* volume was pushed In 
tngiish (ranOarwn m Pannenbeig itwy 73^; ■ 






^^ L 522«W"I«,, *«»M systems, rHnotngy ^ 

ajrwng ihc rcaJOTW for thi* selection W lnc consideration that the idea thai 
cor^T c~n,s express tl K freedom of ^ the Creator and Lord of historv u 
central to theology m a fasruon ,i mU ar to the way that ihe concept of natural bw I to 
saeflce. 

|„ addition, there are important rei.tiori.h.ps between contingency and natural 
law. Theapphct.vn of each natural law presupposes initial conditio, Jnd „,,—«, 
^nd^ions that are cooungent rebtive to the regularity expressed by that partkuhii 
bw. This convent of eont.ogcncy belongs to the log* of the concept of nl^ai iaw 
itself and of us application. Contingency in th« sense ha5 ^ ^ ^^ 
] jialconr l ngenc > (EuasseU 19S8). in dastmct.on to contingency as aa .ndn of «cal 
„«,(«. Ine occurrence of the initial and margmal conditions in the applications ofa 
particular Uw may. of course, be explained by another bw. so that the pppearance of 
their contingency Seems to be dissolved. But this other law again presupposes 
contingent conditions for its applications. Thus the problem of contingency-of 
the contingent occurrence of data for the application of natural law-cannot be 
discarded in principle. 

lTtii««ns to suggest that contingency of even* may be the basic reafcty of natwe. 
His to contingent sequence of .such esents within which reguUrities occur and can 
be observed, such as in the regularities of sequence thai can be described by formulas 
Mi Jaw. Such a conception of reality has the advantage of overcoming the 
oppositton between contingency and detenniruiioa by Uw, because a contingent 
sequence of events does not exclude the possibility of tcgularibes occurring in that 
sequence, though the regulates that can be described in terms of natural bw 
represent only one aspect of the sequence of events; 

Such a view presupposes, of course, that contingency is indeed a basic feature of 
pbyjucaJ reality, no less than the rattcy of law is, and is even const.tutive of the 
occurrence of bws themselves, since they are perceived as based on regularities in the 
sequence of events. It is understandable that sciential at first feel uneasy at this point, 
since the endeavour of science seems to aim at the reduction of apparent contingency 
10 the operation of Urn in the course of evenis. Therefore, many scientists hesitated 
to accept the assumption of irremovable contingency in the reality of nature. At the 
the conversations in the Sixties, the most prominent oumplc of men 
tnn-.ablt contingency was provided b) oamtusn physics Utl nt& a^antnen 
field theory had restored the possibiiity of i determiiittuc description of quantum 
pwewea with regard to great numbers of events, in the form of statistical bws, the 
individual quantum cvcni» remained in a state of unpredictabiliiy. Notwithstanding 
Albert Einstein's famous dictum that Ciod does not play dice, on the subatomic level 
coniingena seems irremovable- Butbteroo. the investigation of non linear thermo- 
dynamic processes, and especMy the work of ilya Prigogine and Isabelle Stcngers. 
demanitrnted thai even in macrophysical pnxevses— if they lake place br from 
thermodynamic equilibrium — contingent esents occur that arc not onh unpredicc- 
■Ue and irreversible, but also have the potential of changing the direction of 
evolutionary processes at 'bifurcation points (Prigogine 1980 and Prigogine an.i 
Slengm 10 vt5l. Processes like these have been called chaotic'. But such a Vh.W is not 



completely irregular. It wis certainly Comet 10 speak of a drferrnimstK chaos' * 
even here the concrpl ol natural law does not become inapplicable (Bom" 
Ganoczy 1995*- lis application » quite obviously reduced, however, In thedescririt 
of regularities thjt can be observed in sequenced of can tin gen I events, 

The idea of natural law as relating to the regularities observed in the sequtnc f 
contingent events should not be considered to be opposed to contingency Iw 
the application of natural law kstM presupposes th.it sequences of (contim> 
event* happen, since otherwise laws could not be observed either. In ih»fozv 
the other hand. Ihe search fof natural Uw should not be looked upon as reducing ih 
rsossibility of speaking of God 4 action in contingent events of nature and hbiorv 
Rather, the OCOIIKMc of regularities in the course of events is itself a contingent f w 
k ts generally considered in the Bible as & special disposition by God the Creator 
beneficial arrangement for human beings, because i( renders the world they inhabit 
trliable for them (Genesis *: aa). In tact, the operation of Jaws in the course of events 
is a precondition for every other form of stability in the world of cration, especially 
for the emergence of all enduring forms of created existence. Therefore, human 
beings owe gratitude to the Creator for the creation of regularities thai obey natural 
law*. Nor does j proper concept of Gods miraculous working conflict with the 
operation of laws in the course of future. Augustine defined the concept of miracle in 
relation 10 our human subjective experience as an exceptional occurrence, but not ** 
a violation of natural law. Such a violation or break of law would abolish she very 
concept of natural Taw, since such a law by definition does not suffer exceptions. 
Otherwise there would not be a law. On the other hand, no single law and no system 
law ts exhaustive in governing the course of events Thus there is always room for 
the unexpected (Pannenberg zona). 

In the dialogue of Christian theologians with the natural sciences, and also in 
the Christian doctrine of creation, the concept of contingency deserves a place 
of basic importance This was strongly emphasized, a few years after my own article 
on 'Contingency and Natural Law" (in Mullet and Pannenberg 197©) which 
was written for the above- mentioned discussion group in Germany, bv the 
British pioneer of a new theological re-appropriation of natural science, Thomas 
F. Torrance, in his important book Divine and Contingent Order (19&1). Torrance 
argues, in the line of medieval Christian thought and especially of Duns Scot us. that 
the Christian doctrine of creation basically affirms the contingent existence 
of the world in distinction from God, Contingency characterizes the existence of 
the world as a whole, as well as of each of it* parts. This contingency of the creature 
it the Correlate and expression of the freedom of God hi his activity as Creator. The 
concept of contingency had its origin in the philosophy of Anstodc* where 11 
designated an Aspect of formless matter, wht its indeterminacy and mere possibility. 
But hi Christian medieval thought it came to be related to the concept o( divine 
freedom, and especially to the exercise of this freedom toward creatures, and among 
them specifically to the concept and exercise of human freedom. It is for this reason 
that the idea of contingency is so extremely important in 3 Christian doctrine 
of creation. 
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Contingency El also important for an appropriate account of the biblical concept of 
history. Histories were conceived u sequences of contingent events, Th™ events 
could be interpreted in terms of divine a* well as human actions. Their eonringencv 
W31S bound up with the element of novelty. The historical process as a whole was also 
uken to be contingent, particularly in its outcome. Therefore the meaning of each 
event in the sequencr depends on its final outcome, its eschatological future. 

tr s^s an important (Though indirect) contribution to the dialogue between 
science and theology thai in 194a the German physicist (and. bier on. philosopher) 
Carl Fricdfich von Weirsacker presented the big bang cosmology under the title of a 
htflorr of nature' The unity of nature and of the universe was no longer conceived as 
j timeless order of repetitive processes, but as a unique hisinjv beginning with the 
big bang and moving through the production of increased complexity in natural 
forms all the way to the emergence of the human race. Weirsacker emphasized the 
irreversibility of ihis temporal process based on the second law of thermodynamics, 
uhith he called the "principle of the historicity of nature', because it opens up the 
prospect of* process of irreversible changes ( Weizsacker 194*). The reason is that in 
this process en tropy is always increasing in general, though in particular cases novelty 
may occur (i.e. a decrease of entropy), but only at the price of even greater increases 
in entropy in the surroundings. Tins also became the point of departure for the later 
theses of Prigogine and others on the rise of novelty and its lasting effects in the 
course of evolution- 
There wis no difficulty in principle of integrating the evolution of life with the 
concept of a history of nature. The fight about the Darwinian doctrine of evolution 
was one of Ihe most unnecessary controversies between Christian theology and 
natural science in the course of their entire history. It is perhaps understandable 
that the thesis of evolution through natural selection was considered in the late 
nineteenth century by friends and foes as the ultimate triumph of a mechanistic 
description of nature, though in truth it should actually be considered (as with 
G, Altner] as a breakthrough to a new. historical view of nature (Aimer 1986 1, But the 
lasting resistance to the evolutionary doctrine was not only the result of 1 litcralist 
reading of the Bible (in spite of Genesis 1: 11. 24) and of the belief in the constancy of 
natural species after their first creation. Even more, it was due to the observation that 
if the theory of natural selection were correct, there must apparently be a breakdown 
of William PaJey's argument from design. The argument from design had. however, 
acquired a quite inordinate position of importance in the discussion of theology and 
viencetn the nineteenth century Considered from a biblkal perspective, it is at best 
iecondary in importance- Much more important in the dialogue between theology 
and science ts the issue of contingency — both in the broad sense of the contingent 
emergence and existence of everything created and in the more special function of 
contingency as a source of novelty. 



Tin* significance of contingency, however, WW Ukcn into account in \\» t- 
development of rwhitiniw)- theory in (he twentieth century in term* off 
evolution and organic evolution. If the evolution of Hfc if looked upon as * « "T*" 11 
emergence ofever-nrw remit ihnc in no rc»wn for lhroJogun> any longer 7°"*^ 
the theory of evolution. Even in the early history of the debate on I>an • II k**^ 
the conlribiiion to the book Imx AfunJi, edited by Charles Gore in 18^ ri^ 
accJaimed the new theory as overcoming a mecrunisTK view of nature that Irf ' ' 
room for God except as the initial author of the natural order, but not is ■' ™ 
creatively in the tunher process of nature. The circle around Chgfc Gore fbanJ^ 
posfibk to integrate the Darvnnun theory of evolution in a Oimtian conon 'l 
salvation history. J'hu> the Incarnation couJo be interpreted as the oifmmanonclfih 
evatouonoflifcTrujar^^ important Brit, 

th«ilogiAns. inducing William Temple and Charles Raven and, rnorr reccntf 
Arthur Peacock* (1070). A similar conception was developed in the famous ari j 
influcntuU work ol'Teilhard dc Crurdin. 

TTie theological integration of the ranee?! of organic evolution required a rcviuo 
of the theological concept of crcaukin itself, in the theological tradition, the concept 
of creation was connected primarily with the beginning of the world, when. accorX 
ing to the first chapter of the Bihtr. the foundation of the order of nature and of the 
archetypes of crearor^ ms id. This conception of creation, however, did not eaary 
■dm* the emtrgencc of something significantly new in later phase* of the world* 
history. Therefore, in the dispute over Darwinism, the emphasis on the cmuuncy of 
natural species would inevitably clash with the new ide*s. on evolution. That idea, in 
turn, required a vision of a process of continual emergence, through which new and 
sometimes significantly novel organisms arose. 

Evolution fits less easily with an esdusivc emphasis on the beginntng; it harmon 
izes more easily with the idea of a Creator who is continuously and creatively active, 
■s expressed, for example, in P*alm 104 and in various prophetic passages. It was 
therefore with $ood reason that the idea of a continuing creation bxs been increas- 
ingly emphasized by those involved in. the dialogue between theology and sdente. 
especially after the dispute over DajwmaSntf But the emphasis on continuous 
oejuon docs not of course exclude the importance of a first beginning of everything. 
Nor is it opposed to the notion of 'creation from nothing', since that notion simply 
says that the creature did oot exist at all before it was created (<£ Romans 4: 17). The 
notion of rrearu a nihilo, therefore, does no! only apply tp the first beginning of the 
world; it applies to each act of creation of something genuinely new in the history of 
the world. 

When 3 said earlier that the issue of contingency— both in natural proces.se. and 
wkh regard to rhe existence of the world as a whole—is far mow important m the 
biblical doctrine of creation than the idea of design is, this was not intended to 



S« e& Barbour (1966: 34* £), where, howrtw, the concept of continuing creation ** 
taken to be opposed to emtio <y nihtio, whereas the intended opposition is rather 'anUen in 
the bepnning' 
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«tfade Jestfn and purpose completely f rom OUr underMandi rf ft( 

ah*,. God. te.gr of the world and with «j„d ,« the coufKrof its hfawiT Tta 
aodoosof dc SlgJ , and purpose are „ ottd m thedesenpfemofourhutnan .nj^A, 
„ ,nv wt «l purpose* for 0*n*lve» reading a ru Iute lh!I , „ j^^ ^ 

present nwiiion, and then ~e lock for mem in order to ralte our purpose ,„ ,h* 
poce, of our aeon Th, s .mage « „„, jp p fopriale ^ ^^ |o GwJlj ^ 
because God * rtcrnaL His p« M r,« „ no, | a£king a ft,,^. G(jd h am ] ^ 

from the begriming of iw 10 j diAant future » w to ict purpose, far his Kiivto 
Nevwhefca. purposive language can be ipP li«| I0 q.^ art ; on h |hf ^ Jj, 
s aauan imolai as the eternal God look. a. hi* ctcation as 4 whole. acro» the 
onirety of .u history. Here, earlier events can be «n as related not oruy to their put 
M abo to ihc Future complrtwn of creation. Pr«em evenb areorknted not only .0 
the future of that own paiticuhr hutory land thus to .he vholene« of their tan ny I 
but abo to the future of the world as a whole, which conditions the wniftctnee of 
each pait With re&>rd to thu constellation, one can affirm an element efpopote m 

P** atJMUon' in the processes of nature and also in the activity of its ontor 

r-mataNd in term* of Gods foreotdination and intetiiions. This dement help* ■<■ 
account for the fact of cohesion m the sequence of emto, is does also the eftteacv of 
roiural hw. But the observation of apparent teleology should never be considered » 
10 allerrwiive «plananon of phenomena, « occurred in the dispute over Darwin. 



Time, Space, and Eternity 



If the reality of the actual world is basically and ultimately charaoeriwd asa iecjucncc 
or contingent evenu, or actual ocumoib' (A. N. Whitehead K then time is Jso 
essenwl-noi just in the domesticated form of a reversible sequence, bui Mber as 
as irrevrrsiWe sequence, where each furiher siep is genuinely new. The concept of 
thw *i irreversible secjurnce already tnvols«s the contingency of event*: if the 
temporal sequence is unique and irreversible, then cadi new moment of time i* 
moral from al! previous ones. It is only within geometric abstraction, where timet* 
spalialized" and represented as a fourth dimension added to the three dirneniiorts of 
Eudidian space, that the temporal sequence may be reversed. In historical processes. 
time is always irreversible. This applies also to the biWical view of reality as a history 
dial moves from a particular beginning to an esdutolngica! end or consummanon- 
Ctoe of the challenges which the modern big bang cosmology {together with tile 
second law of thermooynamks) raised stemmed from the fact that it presented the 
universe as an irreversible process, a 'history of nature', whereas in earlier phase aj 
a Jem science natural processes, ruled by laws, weir considered to be rcvcriJMe in 



principle Once again, then, A U obvious- why modem sciemitk Cosmoi^ 
become so important for the dialogue between theologians and scientists 

In the reality of nature, lime is closely connected \**ith space. Trm u frtdem i ih» 
phenomenon of movement. Time b the more basic concept, insofar a* «. 
relations presuppose some form of simultaneity (even (hough the theory of reljf ■ 
told us that iherr is no absolute simultanciiv^ NYnerthcJas, space is indispmubT 1 * 
the measurement of time. From me heavenly movement* tf Sun ,™d rUoonwh- 
war crucial for measuring daw. weeks months, and wars, Eo the invention of 
artificial clocks, temporal Sequences have always been measured by some form 
sjatifttation. ThU is one of the reasons why the genuine nature of time k> n^ 
escaped the attention of theorists. 

In the dialogue between theology and natural science^ it is very important that 
space and time cannor be reduced ro geometric models or description*— neither ta 
Euclidian space nor to the soacerime concept of the theory of rerativjty. jfe ica^,;. 
that all geometrical description svorks with units of measurement, Each unit j s . 
finite part of spaa? lor timr) and, as such, already presupposes some more compre- 
hensive space (or time). Pnar to the perception or conception of finite spaced 
then, there u always the intuition of space as an innniic whale or of cirne as art 
infinite whole, as Immanuci Kant and. before him, Samuel Clark? argued convin- 
Enjlf. Time and spjee can therefore not be exhaustively represented by geometrical 
models, important as such models otherwise are. Furthermore, the infinite whole of 
space and tame tin their primordial Intuition) is different front the concqwion of 
infinite space (Or lime) that results from the continuous and never-ending addition 
of more and more finite parts. The whole manifests, a priority over every conception 
of pares. 

Why, rhcn, is this issue important in the dialogue between theology and science? 
The reason is that theology has to speak of Gods eternity and omnipresence in hi* 
creation, which involves the question of God's relationship to space and time. In the 
idea of omnipresence, space is deafly implied as the medium within which some- 
thing v. prevm tn ^ntt-body Newton therefore considered space as the medium of 
God's presence to his creatures, each of whom exists at their particular place in space. 
It was in this tense that Newton referred to space as the smsorium Dei in hi* Optak 
laabniz •censed Newton of pantheism as a result, because he understood Newinn to 
take space to be an attribute of Cod. which would mean that God himself would be 
spatial, divisible into parts, and composed out of parts. Against this criticism. Clark 
defended Newton by distinguishing rhe space of God's omnipresence, which is 
infinite and indivisible, from the space of creatures who are composed of juris and 
divisible into parts. The space of God's omnipresence, then, is the undivided infinite 
sp«c which, according to Kant, is the ultimate condition of conceiving of any runic 
spaces, their divisions, and compositions. If the space of God's omnipresence were 
identical with geometrical space, which is composed of units of measurement. 
pantheism would indeed be an inevitable consequence. One sees this result in the 
philosophy of Spinoza, with whom Albert Einstein sympathized jn she twentieth 
CBBtttf] 
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rhe theory of rate*, detnonstrated that space b no, an infinite and empty 
^depnor ro the existence of the finite bodies that find their places in ,1. »«£,. 

,*| and temporal relations .re dependent on the essence of masses and bJfc. 
StOL always tot presupposed is the undivided and infinite .fan which b prim .0 
even- conception of finite spaces and to all measurement. This makes it possible 
m conceive of ihr space required for divine omnipresence as di^nct frrmi and prior 
l0 the spartal relations of bodies and masses. Simfeny in the case of timer if the 
andivuled and infinite totality of time, understood a* a precondition for con«ivin K 
of finite t.mes and of duration, is prior to the times and durations of finite thima! 
then the eternity of God can be distinguished from, but al*> related to, the tirncVf 
feature* and also to the time of physicists. Eternity is noi timeless, noris it the ewr- 
mciwing continuation of temporal process. Eternity is. as Plotinus said (and 
ftocthiu* after him), the wholeness of life in simultaneous possession'— the infinite 
Bui undivided unity of time, which according to Kant is presupposed in any 
conception of limned and particular times. This also explains why and how the 
eternal God can be present at the particular times of his creatures and at particular 
occasions in their lives. 

Thus, the connection of the eternity and omnipresence of God with thespacesand 
rimes of hi* creatures is of great importance for understanding his active and creative 
Envorvcment with them, ft explains how God can create and preserve his creatures in 
their particular spaces and time*. It also helps to explain how God can actively 
intervene in their lives. Affirming such interventions » uxu^etisable in Christian 
theology. Otherwise theology would end up with a God who may have created the 
universe and its order in the beginning, but who is not further involved with the 
natural course of its processes. To xien lists, on the other hand, the idea of divine 
imeiftruice with the natural course of events has generally met with suspicion, if not 
outright rejection, because it seems hard to iccoficilc with the ^termination of all 
natural processes by natural causes according to the laws of nature. This issue of divine 
interference or intervention in natural processes therefore needs careful clarification. 



God's Action and Physical Movement 



1 pre-modem time*, before the rise of classical physics, there was no particular 
paradox involved in conceiving of the action of God the Creator in connection with 
the movements of his creatures. The creatures were undentood to depend on God 
not only for their existence but also for their preservation, which included their 
ability to act and the exercise of their anions. In their actions— indeed, even in the 
free actions of humans — God's co-operation was considered 1 nctevmry condition. 
J the other hand, God was held to he able to intervene in the course of events 
without the help of secondary causes. 



WHh the rise Pf classical phvtKs, the conditions fnr the interpretation of 
mem changed considerably. Tlie first factor was thai the ArtstoTdun c "^ 
movement, which Abo included qualitative changes, was reduced io local 
cjmlicitry (for example) [)V l 3 >cnrc Gassendi. The second factor was the new j ^^^ 
of inertia, which no longer assumed rest to be the natural state of horiW h ma . 
r -tT severance in sidier a state of rest or of movement. The consequence A- 
nv t\ j» >uch no longer required an explanation, bill only the Alteration nil 

,1 1 m Ol movement or rest Trie reason for changes in Mate (from motion to reV 
vice versa) Descartes attributed to the mutual interactions of bodies and t 
transfer of their movements from one to the other, since God was suppowd 
prCfOTC each creature in its state. God was believed to have created All of his creas 
in a ^pte of movement or re* and to present them, u far as he b conoefned. in th* 
stare. AIJ changes in the world of nature from the original state of attains' 1 1 rh" 
present, then, are due not to divine actions but to the mechanical interaction;, f 
bodies. This mechanistic conception was criticized noi Only by the theologian John 
F. Buddeus, but also by Isaac Newton, as trading to atheistic consequences. This ms 
one of the reasons why Newton devdoped his concept offeree, which as visimpra» 
i* not only a transfer of movement from body to body but could also uxfatk 
iffltnaitiiul forces through which. Newton believed. God's active presence in hi* 
creation was at work. After Newton, however, the spiritual aspect of hh concept of 
force was discarded in favour of the mechanistic model, which did indeed lead to she 
exclusion of Gods activity from the interpretation of natural processes. If all forces 
are to be attributed to bodies, ami only bodies exercise forces upon others, then God 
can no longer be conceived as a source of movements in the natural world. Whatever 
God U supposed to be. he certainly cannot be a body. 

Such ww the impasse in the relationship between theology and natural science 
with regard to the uitexpretation of natural movement- To some, an opening out of 
this impasse seemed to be suggested by the argument from design: many crcaturei, 
along with their complerities and beauties, are so subtly organized rhat their exist 
ence appears 10 be comprebensibrc only as an effect of the intelligent design of a 
creator. Thi* teleologkal argument did not exactly restore belief in the efficient 
activity of God in the processes of nature, however. The question of bow Gods 
design could be realized could not be answered in this way. In any event, the 
Darwinian theory of evolution ruined this recourse to the argument from design. 
The impasse caused by mechanistic determinism could be overcome only by a 
conception of natural force that no longer considered forces in terms of the impact 
of bodies on other bodies. Such a new concept of force was indeed developed in the 
origins of field theory, especially by Michael Faraday. 

The concept of field has been developed in modern physics by Maxwell and 
:iratein, and quantum field theory beyond tu origins in the field of force' concept 
of Faraday. Nevertheless, Faraday's introduction of ihe field concept was an epochal 
Mep. not onlv ,n the Unary of physics hut also with regard to the rcblionship 
between science and theology, because the disengagement of the concept of force 
from fa attribution to bodies marked thr end of the mechanistic description of 
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ntfiral procc***- Held became a new foundation,! concept. Far-day already eon- 
ceived of bodily pbenorncn, ,n terms of Md effecis-tha, is. as manife^udns of 
rlddlThi* new paradigm also had the potential to offer a new interpretation ofC 
continuous activity in his creation, in accordance with the biWical concept of the 
dtvinc Spirit and his participation in the creat.ve action of God 
Tn^masF Torrance (l«o6 9 | I97S ) « lfw firM thea{ ^ n ^ adflpC ^ ^ 

language of phyncs to ihe theological description of Cods Activity in historv and 

in particular to the event of tbc Incarnation. He spokeofthe creator Spirit oFGod" a 

constituting the 'force of energy" of this field of divine activity, this mow erined 

plausibility, m my view, thiough the suggestion of Max Jammer that a historical 

connection e*,sts between the biblical and early Greek conception of Spirit tpntmrni 

mthesenseof arm movement 4 (as in wind, storm. orbreath)and the origins of the 

dern fidd concept in physics, Indeed, this famous historian of science called the 

ancient (Stoic) concept of pntuma 'the direct precursor of the field concern" of 

physics. Since the Hebrew concept of spirit <as in Genesis i: * and Psalm 104: 3 o) » 

dyite similar to that of the Stoic thinkers in this respect, it indeed seems plausible to 

relate the work of the divine Spirit in God's interaction with his creation to the 

modem concept of field, and I followed Torrance's approach in volume i of mv own 

MM* Wmbgy (1991,. When in the biblical creation story it b said thai the 

Spirit of God was moving over the lace of the waters' (Le. the primeval waters; 

cf. Genesis 2), the divine Spirit was conceived as the origin of ail physical 

movement. And when in ihe Gospel of John it is said that God himself is a Spirit 

(lohn 4: 24). and shortly before it is written cf the Spirit that his nature is that of the 

wind that 'blows where it wills, and you hear the sound of ft, but you do not know 

whence tt comes or whither it goes' {* 8), this conception of Spirit is much closer to 

Faraday's concept of a field offeree than io the concept of mind,or 4m, which was 

long considered to be the equivalent of the biblical concept of Spirit. 

Of course, a theological use of the field concept in order to describe Gob * inter- 
actions with the creature docs not exactly follow any particular field theory wfdliJi 

physics, nor even the general form of such theories, the main difference being that 

physical field effects can be measured by waves while God's activity cannot. Ncverthr 

less, there is more than a superficial similarity. For this reason, one need not ipcak of ihe 

theological use of the field concept as a mere metaphor, insofar as the historical sources 

f the field concept reveal a common root in the ancient concept of Spirit. A roett- 

phcmcal dement, of course, is present in the scientific field concept itself, if one assumes 

thai the 'ordinary meaning of the term 'field' is to be found in the fiefd of the farmer 

If the theological adoption of the field concept is Admitted, it can help to make 

understandable how the activity of the Creator in his creation can coexist with ihe 

proper activities of the creatures themselves. The keypresupposition here is that field 

effects can be superimposed upon one another. Specific field* can be regarded as 

manifestations of more comprehensive fields. There is no competition, men. between 

tbe creator Spirit of God and created agencies. Rat her, as the omnipresence of God 

permeates all the space of the creatures, so God's Spirit permeates all natural forces 

and the life of the creatures, and thereby empowers them in their own activities, "Hie 






: work in all creatures; vti to some of than, according ro the fcihhr 
wrtneit, even i share in the Spirit is given. This is the case not only with hum 
also with animals (Genesis i: .»: r. 12K and pcrriap* the abiluv for inden "i^ 
movement provides the reason for this biblical assumption In in* event nin *"' 
nc» isonh a secondary and derivative manifestation of the lift gkinc aOrvfo 
Spirit, even in human bring*- c 



Concluding Remarks 



The issues disenssed in this chapter are important for a Christian doarineofcreaTiofl 

lhat is concerned with tu relationship to aituraJ science- They deaJ with the cow 

presupposition* that axe required for any theological use of concepts derived from 

the natural sciences— just as the biblical account of the creative act of God i a Genca* 

1 rrudc comparable use of the knowledge about the world of nature thai w» jvaiJaWe 

at thar rime, I hffiC attempted such a presentation of the doctrine of era u oi the 

second volume of my Sffttm&k 77ici*kk(i9»i». There the idea of a fast bcginnijigof 

the universe is connected with the doctrine of continuing creation, and this is related 

in turn to the formation of enduring creatures in the process of the universe's 

expansion, which produced a cooling effect that allowed for the emergence of 

enduring forms, We can consider the production of such creatures to be the intrinsic 

aim that was implicit in the act of creation— assuming that a goal of creation waj u> 

bring about creatures thai enjoy a status of relative independence vti-avis God, The 

Chnnian doctrine of creation strongly affirms the relative independence of cica- 

mres — not only with regard to one another, but also with regard to God himself— is 

essential in the act of creation itself. 

The personal difference and self-distinction of the Son in relation to the Paiher is 
the modd for such independent existence of creatures. It is an independence. 
however, that finds its vitisfaction in the free submission of the Son to ihc Father 
and in his communion with his eternal life. This is the special destiny of living 
creatures, and in particular of human beings. Being destined to independent exist- 
ence ttd to a freedom thai is fulfilled in communion with God through submission 
to him is the aim of all creamm; it is a determination to which Ciod sticks even in the 
face of The rinitude of his creatures, of their sin and their death. The eschatologkal 
accomplishment of a new life in cornrnuruun with God, a life that will conquer san 
and death, is the final accomplishment of creation. Ir will affirm and ultimately 
realize the original determination of the Creator to grant Ms creatures an independ- 
ent rusTence in communion with himself This final future certainly iranscendi the 
dialogue of theology vriih science, of course. Still, according to the Apostle, it 
concerns not onh/ human beings, but also the world o{ nature {Romans 8: 19 &) 
which scientists are now exploring. 
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TED PETERS 



Introduction 



Practical theology h concerned with the life of the Church and the daily life of the 
Christian m both church and sodety. Practical theology is freque tittv dsiingwihcd 
from ipeeuUtivir or systematic theology, where most of the conversation xegarding 
ihe relationship of science and faith has been taking place. The parish pastor or pries. 
provides the channd through which practical theology flows into the life of the 
Congregation. 

The charge of the parish pastor or priest is threefold: preaching, teaching and 
*««**%. Of course, there h more to the weekly ministry than ihese three aione. 
Preaching takes place within a planned worship setting with liturgy and die 
Celebration of the Sacraments. Teaching involves administering a Christian educa- 
tion programme and overseeing Bible studio. Counselling i* only ihc core of 
cttavemtfofl taking r bcc during hospiu] visitation, home natation, and numcr- 
ow other opportunities for interpersonal engagement. A -faithful pastor finds 
precioos link time to stop, re*d. think, meditate, pray, and discern. But this is 
the inescapable lot of those who fed thev have been called by the Hory Spirit to 
ordained service. 



^AC TICM THBOU^tAHr, BTTC1 J?3 

K Lhe revolunonnn- new upprocheme.t between «feiK« and Uieobgy provide* 
the p.ri* P«to wnth a treasure ehc* of intcUectual Jewel* tha, co y |dX. InsTr 
^ pre^ng. teacJnns and perhaps even eoun*,| tI , R mitlis(ri * Jo ."£ 
treisiire clicM unopened wouJd he to deny oneself j wr-ibh «»' , r 

maisln , ,. **,,, fo „ r , j, aj; LTSir^ £SS5£S 

science and theology Hut could definitely enhance the dee***, of pLh.ng am J 
inching, if not counselling and pastoral care as wdl 

We will fin. look « floral hermeoeutic* wfeh deludes ,he propherk 
Md I «*»<n.a.« Mb<i bfcl.al preaching. V* wl || l(vn review ^.a,^, 
models of understand,™- the relationship between Be** and fc£ Wf lhj| 
draw upon the muge of warfare and half which advocate peace&l eo-opera.iao. 
I* will give special at.enl.on ,0 .he cootovmj, bounding Darwinkn cvolunon. 
finally wt w.11 lum lo the fitmder of genetic re^ch and .he ethical i^ 
surrounding .he phrase playng God", recommend*^ that fhep«,or demylholo^ 
saencc «bde appropnatmg science to a theological understanding of the sJknn 
which we hve- 



Pastoral Hermeneutics 



Why mighl interest in modern science be of value lo the parish preacher or leather or 
counsellor? After all, the task of a church leader h to interpret the Bible, not natural 
science, let. he interpretation of the Hob/ Scripture* on behalf of listening ears in .he 
contest of the modern world Quires altentioa lo the modem world-view, which has 
been determined primarily and extensively by natural soence. 

Yes, interpreting the B.hlc i> what distinguishes the work of the Christian parish 
pastor. Yet. .he dblnguc with naiun.1 «w can aid the pmtoc j r this Ijsk of 
interpretation, first and foremast in preening. The preacher will need to deal with 
science on two fronts: first, and critically, as a mylh .0 be Inrucended by the 
production of the gospel, and. second, as an essential component in posi-sritical 
WOrtd-view construction. 

To proclaim the Word of God in a sermon in such a manner .hat il becomes the 
Word of God and not merely that of «hc preacher is .he unenviable charge lo .he 
u.nwentwtu pastor. Men the Gospel is preached", God speaks 1 . mif Karl Baiih 
")6 j 12); and the presence of the Word of God makes .he pulpit a acred and 
•wesome place. In order 10 help ensure that ihe Word of God «wr*s through with 
impart, the pastor in Ihe pulpit need* lo allcnd lo two contradiaory or paradoxical 
thrusts within the sermon's structure world-view deroiutruciion and warld view 
constrijction. The first is prophetic the second is pastoral. The firsl is criticai; the 
Kcond is posi^ritical. Lei me Hart by ayiriB a fesv .hings aboul the critical task of 
world. view decoiutruciian. 



God Is mil of this world. God transcends this world. This docs not mean t U 
.lisiaftt; it means that God Cannot be controlled by anything we do or anvil a 
think. God cannot besubnt diluted to anything we believe or imagine. God n^" 
w fiom outside our imagination*, challenging and cracking our pn-vfottsb „'""'] 
tmdctsundinp of ourselves and our world. To proclaim the gospel as God's \L , j 
the preacher needs 10 challenge our this-woHdly assumption* and loyalric* so Out * 
on open oorselves To a message that come* from beyond 

Cultures and Individuals construct in their imaginations world-view* or birr 
of reality thai include the whole world and themselves in it. Such views of r I 
provide the conceptual framework within which we understand our pjscc in 
otherwise immense and mysterious ccismot Yet the God who revealed himself i 
the people of ancient Israel b simply not of ihts world. The God of the f 
oammandmenr— mate no images! — transcends all our images of God. To prod 
the Word of God includes smashing our understanding of how the world works in 
order la rrreaJ A higher reality. God. The preacher, by example and hy message, needs 
to communicate to Ms or her listeners don't trust what you imagine the world to be 
iile; trust God instead. 

Durimj the middle third of the twentieth century When nco-orthodox and 
existential tsi theology reigned, most theologians referred to this as preaching ihc 
'kerygma', or preaching the gospel, accompanied by Ylcmtthologalng 1 , 'Demytholo- 
giving" was f and sail is) an important term. It did not mean eliminating, the Bibles 
mythological worki-vicw and rehiring it with a scientific world-view. Rather, 
il meanl interpreting the message of lesus Christ distinguishable from any world' 
View: Rudolf Hultmann wrote, Its \iit-mythologizm$\ aim b not to eliminate ihc 
m>ihclogieal statements but to interpret them, ft is a method of herroeneuiies 

For this discussion, the word 'myth' is almost equivalent to 'wortd-view; The 
prophctk task or critical task of the preacher is to break through all world-views in 
order for the kerygma to call listeners to personal trust in God. trust m the God who 

transcends this world and Ixarucrnd* our imagination of how this world wuikv 

Preaching consist* of a call to faith, with faith understood as exuicntia! trust in aGod 
who remjtns mysterious and unknowable, even if Uoisrworthy. By 'workf we mean 
our world-view or world of meaning. Weltanschauung. This needs to be destroyed, or 
in post-modem terms 'deconstructed', so that our attention can be drawn toward the 
divine grace that comes to us from beyond the world, The preacher would enter the 
pulpit ready to smash idols— that is. to critically dismember idols in the term of 
ideas or concepts ot beliefe about how the world works. In radical obedience to the 
Urn commandment against graven images, the preacher would proclaim thai God 
comes from beyond all our mental images of this world and confronts us with the 
decision to either hive laith in the transcendent or continue to rely sdolairoudy upon 
nur this- worldly imagination. 

Wortd destruction is the prophetic task of the preacher. What I here oil the 
pmftafc task i* built on Paul Tiliichs Protestant principle, which einphasises 
the infinite distance between God and mart' ( 1^50; 63K B> enticing, challenging 
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m to fad. in the infinitely tranKenden. God who ha, revealed the C^self as 
^us in he cross of esus Chrut. he limit ,0 th.s prophetic preaching task I 
A3, it cannot on it, own teD us how ,„ | 1Vc En this wodd. even if it is a world partalrf 
constructed by the human imag.nat.on. Human being* cawiol fo, 0f) , J^S 
basis on prophetic preaching alone Criticism is not enough. We all need to mvumn 
oursclm Within a world th*| l$ pac ked with meaning, existential meaning. Tim leads 
u, ihc ««nd of live preacher's tasks: rurnely. 10 construct a worfd-ricw wW 
J| thinp ^ oriented toward the God of grace. This is the pastoral element in the 
sermon. 

Since the days of Thomas Aquinas, the job of the systematic theologian has 
brcn .o describe alt thing, m the world in light of their relationship to God. This .s 
& rob of the contemporary preacher (and teacher) as well as the theolorun 
The meanir^fulness of the life of every person sitting in a church pew is conditioned 
by the pcture of the world that the prcaehex paints. The preacher is charged with 
the task ol putting a picture of reality that orient, aJI things 10 the God who 
transcends all things. This is a most difficult task, to be sure; yet nothing less a 
demanded. 

Once the preacher has called us out of the world To listen to the eternal kerygrna, or 
Ucjd of God. then the preacher turn* around and calls us baefc ,mo the world with a 
new oriematton. Our response to ihe gospel reorients our understanding of ourselves 
iDdof the world within which we live. This happens whether the preacher isawareof 
h or not. It is better to be aware. 

Implicit in ihe sentences and metaphors and images and aJlusion* the preacher 
employs in the sermon is a description of a single comprehensive reality in which 
both the listener and God arc components. This is as important as it i* inescapable 
The verbal pictures of the world the preacher draws are the primary vehicle for 
evoking a sense of meaning, of belonging, of orientahon. of welcome, of acceptance. 

Language and world-view belong together. The gospel does bring change and 
resulting chnU^, yet the way we language that cMfojge from the pulpit determines 
u great deal The language choices preachers make influence the ihcologkal tindcr- 
standmg* wiih which hearers leave 1 (Rogers 200* 270; italics original!. 

Our concern here is this: what role does modern science play in Mroauring the 
world-view and the language that frames the sermon? Mote what is not being *aid 
here. Our concern U not to demand that modern science provide the content of the 
sermon, The kerygma, or gospel, provides the central content. The role that sdence 
plays is found in the framing world-view, whether lo be prophetically dcmythoJo- 
gired or to become a component in world-view reconstruction. 

science is an unavoidable factor in describing persuasively to virtually all modern 
people jus] how our world works, it is with this in mind that Philip Dayton writes 
while discussing physical causality/ Remember that the question is not how to prove 
that God is active in the world at particular moments, bui rather how to think this 
possibility in a manner that docs not conflict with what we now know of the world' 
U997: w* italics original). 



Scfemx isthcreipungmjth.KBio^ s mt; ( : u-tv the standardi forcndihil 
N - >«nc can 3rvr with a wnsc of truthfulness in a war Id- view thai i* inven I , • 
Ihr pktyre of nature drawn by physicals, chemisu. bmlogfo, *tf « t ^ 
»Oo asumo at ihe level of the conceptual frame will ] "^ 
nnplk.ilv mdiblc io ius or htr listeners; if it is irrr^ndbblr Wrt h Hk **° mt 
crrdil.ilr verythms the preacher say* svfll unncccu^ril), he doubled °* "* 



The Warfare World-view 



Wodd-Wcw constructioa will include two overlapping but distinguishable comeo 
ems li* realm of nature and thr realm of science. Science is oik way to \mZ Z 
nature it is dlninguisbable from nature and worthy of analysis in in own ri s |iL In 
thij section we wfl] a*k lust how might the parish pastor include natural Kkhos L 
ihr worid-view he or she wdu to const met? 

This fergcr question « prompted by a set of smaller question*. Do we want i« 

perpetuate the nidesprcid belief that science and faith M at war with one amoiher? 

Do we want people of faith to fear ibe sciences as threats to religious belief? Dove 

want members of congreganora to suspect that the waendsts who are a | w membert 

may be secretly committed to atheism? Do we want our >*ung people comiderirw a 

niture career to eschew stUoVfng science out of the fear that it mav be of the Devil? 

To address tfiesc questions directly or indirectly in preaching and leaching wiH 

rcqwxe on the pan of the parish pastor or priest ai least a modicum of jqpftoucation 

regarding rust how science and religion in foci reMc to one another Surprising, 

multiple ways of corfflruing the rdatiomhip between science and faith nuke up the 

currency oftoday's exchange of ideas Here we wUI look at eight modeborpatlcrmof 

interaction berween science and faith, suRfiestJnfc directions for p**jnn,l ** mm€m 

and employment <Peters ioo^r di. i). 



Four Warfare Models 

The first four models fit the widespread bclkf—myth. if you will— that science and 
faith are at war. The first model is sdenfum. In the contemporary West, ihe term 
scicmssm' refers lo naturalism, reductiorusm. or secular humanism— thai is v m ihe 
behef that there exists only one reaJitj- namely, the material world- Further, science 
provides the only trustworthy method for gaining knowledge about this material 
reality. Science has an exhaustive monopoly on knowledge. It judges all daims by 
rtltgion to have knowledge of supernatural realities as fictions, as pseudo-knowledge 
All explanations are reducible to secularized material explanations. According to this 
modcL rehgton loses the war by being declared false knowledge. 
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Pete, Atkn*. at. Oxford chemistry professor. represenU the position. 'My eta* 
ma m **rk and uneornpromismg. Religion is U* antithesis of science; See* 
com? eren. » dhimimte all the d ccp .uestions offence, and does so fa > in Tne" 

my future reconciliation f Aikiiw wr. also Chapter a above) 

Ajrainu scientism. the preacher needs to speak critically and prophecy T^ 
world or SOCTU-sm I, , scaJcd-otT iuu.m! world that f« cb«d fe doors and J n 6nZ 
10 transcendence Not only is n iflto***, it only pretends to be scientific Actual 
ritmeff a research enterprise docs new need thekleoiogyof sciemism. Onec nna « 
perfecilv good sc.ence without adding this ideology of materialism or reduc^nism. 
The preacher can help listeners to distinguish between healthy science and unhe^hv 
sricntism, 

foe««>«S model on our list is sdmtific imperial,*,, a dose airy of monism. 
StfaUlfie .mpenahsm doe not ourightly dismiss rdigjon. Rather, il u*o matcnaliM 
nducuomsn to «pbm rclig, 0U5 «penW and ^^^ , hwll) ^ eal <Um 
Sotmfk ^rnpcrMlws gnint «lue to religion an d *&&„, ni ^ x9)u6om w ^^ 
Iter may even K ra„. the nMeicr of God. Yrt, scu-n.ifi, huptrialisU daim that 
sefcna pnmds a method for dkcernm E re&gkMa truth that b superior » that of 
imbtund theology. In contemporaty diseu^ion thi* approach fa taken Kv 
some physical owmologiws OTC h as Pay] Ravk, ind p rank rip ,„ ^^ , ainjn . 
creation or adutology. and by sociologist* such as E O WSftm and Richard 
Dawkuw .n proffenng a biologicaJ «plana,i n for cultural evolution. indudiiBE 
td#on ind eihifti. Here religion i* defeated in the wax by being conquetcd and 

cofchiad. 

Scientific ^imperialism m«y appear to the preacher like the whore of Bahyl™. tt 
appwrt at first to he .iiiractive, bcauit on the fa« of it jdentisu sav good icdna 
Jboul rfligion. Bui iti cup of ahomimtions is seductive. Once vriihin its grip, what is 
precious to the Christian disappear*. 4 transcendent God, an active God, a graciotu 
God, and a God who is capable of redemption. Prophetic critique is called for 

Now we turn to warfare from the }K«ni of view of the other amy. JEafaiurinf 
JXbomarntmm. our third model, is what every sricmisl fears from (he Church. 
According lo this modd. modern ickna dashes with relipow down, that fa 
authontath-ely supported by ecdesWtkal fiat, the Bible, or in Utm bv the Qu,\ ln 
The best esatnple is Ihe !86a Srflabtv of Errors, promulgated by the Vatican. Here it Li 
isseried that scientific daims must be subject in .he aunWitv of divine reseUnon 
as the Church has discerned It. The Second Vatican Council in v#^ reversed 
Uaik sffrming academic freedom for natural science and other secular disriplmes, 
EidMiasttal authoritarianisra wins the war over -tctence through mteOectnal 
intimidation. 

The iwent> ■•first-century pasior is not likely to be teinpted lo defend church 

dogma ignrut an alleged scientific assault as did the Roman CaihoBc Church of 

^ic nineteenth century, to be sure. Yet, the integrity of theologically derh^sJ truths 

obxrvaliori* needs » be explored without the atuckty that science will soon 

aplam ill , u di claims away. The parish leader, in thb drcurraunce, needs M trust 
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the truth — that is, trail (kut open And fair discussion of any theological »*-- 
sdeftlilK idea will lead evenlualh 10 edifying truth* and not to anv emb tn* 

far either fain << efKfc Church tcj.ihirtg.siiii4!ior« should cmoracc an mium 
of confident openness and exploration. m Po«* 



Th* War over Darwinian Evolution 

The fourth oi our warfare mooch is ihc bank over Darwinian evolution The hat L- 
fields arc churches public school classrooms, school boards, university lecture hill " 
and ihe courts id the USA. Australia, and Turkey, with utile or no notice in Euro 
Before picking s»des and leaping mm battle nth guns blazing, the pastor shTlw 
pause to see who is fighting with whom about what. For that reason, I will pause h^ 
to provide more detail than I have for the other models, 

[ i»f positions arc discernible, nuking it much more Complicated than the imace 
of a simple war between science and religion might connote. The first position would 
be dwi of evotutwnar)- biology strictly <a science without any attached ideofapui 
commitments The reigning theory is nco~Darwinian. Nee-Darwinism combine* 
Charles Darwin's original nineteenth -century roncept of natural selection with the 
twentieth-century concept of genetic motion to explain the development of new 
eoes over >» billion years. Defender* of Quality science education in the public 
schools mast frequently embrace ihis 'science alone' approach. 

The second position combines neo-Darwmism with the scicnliim mentioned 
above to formulate n materialist ideology. TTuS ideology includes repudiation of am 
divine influence on the course of evolutionary development Spokespersons foi 
"ri***^ bb* u l Q Wilson nd Richard Dtnrfditt, uc aggnssfw ad ,.,-,■., 
ous. Evolution here provides apparent scientific justification forsricritism, scienrirk 
imperialism, and in some cases belligerent atheism, Charles Darwin himself did not 
draw atheistic implications from his science-, writing. 'My view* arc nm ai uD 
necessarily atheistical' {1S8S: 312*. But his disciples do. Harvard gejKtkol Richard 
Levromm (199;) contends that Satnct as the only begetter of truth. „ . Maieriafoin 
is absolute, for we cannot allow a Divine Foot in the door 

The third, position is identifie ereationtsm. During the fundamentalist era of the 
1910s, biblical creationists appealed to the authority of ihe Bible to combat the rise in 
influence of Darwinism. Since the 1960s, creationists hare based their arguments not 
on biblical authority but rather on coutMer- science— hence their label, scientific 
crtatumats. They argue, for example, thai the fossil record contradicts standard 
appeals to natural selection over long periods of time. Those known as young 
earth creationists (YEC). such as the leaders of the Institute for Creation Research 
near San Diego. California, hold that the planet Earth is less than 10.000 years old and 
ihat all specks of plants and animals were originally created by (k>d In their present 
form They deny macro-evolution— that is. they deny that one species has evolved 
mom prior species— -although they affirm micro-evolution— that is, evolution within 
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a tperfet Key here is that creationist, justify their argument* on soenhne grounds 

the fourth position h inutlfrtt ,/,,,.. Advocates of intelligent design rfurply 
«** netviJarwmian theory for OWTSU.ir* Ihe rol, of M|unu wlecfnn m mfe 
formation. They argue that slow incremental chafes due ,0 mutation, coXcd 
rth natural sckebon are ,mj.fce lc m to explain the emergence of new and more 
.MBjto hotofKftl systems. Many of the life forms that have evolved ,rr ineducibiv 
complex, ,md this counts as evidence thai they have been intelbgentjy defamed 
Intelligent design scholars such as Michael Behe, Philip lohnson, a n d lflL. 
TJonbtb posit thai appeal to a transcendent designer is necessary far the theory of 
erolunon co si^fuhy explain the development of Bfe fomts _ HffC ^^ 
questions lead to theological answers. 

The fifth potion is theistk mlutiea. according to which God employs evolu- 
tionary processes over deep time .0 bringabow the human race, and perhaps even ,0 
carry the natural World to a redemptive future. Tbeiaic evolution first appeared n 
the bte ainetttfltn and early twentieth century even in the work of conscrnhvc 
Pruiccton thcofogran B. U. Warfirid. for whom Gods c^^mi^ wch nature brourfit 
about thchbnun race, just as God's wwwaa wrote the Scnpturcwiih human minds 
aod hands. Tctlhard dc Chardm is perhaps best fcnown for his evolutionary eosaot 
0|y d.recteci by God toward a future 'Point Omega . Among comemporarv scholars 
* work in the Held of science and religion, the roster of iheistic evolutiorusts ineludes 
Arthw fococfo Philip Hefner. Kobert John Russell. Nanccy Murphy, Kenneth 
Mdler, fohn Haughc. Marunea Hewlett, and Howard van Till. This school of thought 
is not occupied wjth defending evolution against attacks bv advocates of scientific 
ereationLsm or imelligcnt design; rather, h seeks to svork through questions raised by 
randomness and chance in natural selection in light of divine purposes and ends 
(Peters and HewSett aooj; Russell ef at 1998). 

It is my view that the best of these alternatives is theisiic evolution. Along with 
im luUcasjue Martinez Hewlett, we argue that the biblical tcstimonv that God 
cteajes new things indicates that Gods creative activity i s ongoing. We affirm creuto 
araririiii 1 along with a*** « nikth, setting us apart from ihe soenufic creationists. 
We further affirm that God has a purpose for nature thai cannot be discerned 
scientifically within mtuni and this sets us off from intelligent dc^gn- We believe 
Jut the purpose for the long story of evolution will be determined by. and m-ealed 
by, the advent of God's promised new creation (Peters and Hewlett ioot do. 7% 

Owl a war over evolution is being fought h clear. However, because the actual 
points ai issue dcai specifically with the explanatory adequacy of natural selection, ic 
would be misleading to dub this simply a war between science and religion. I here 
stress the point that what the parish pastor needs to know it thiv; despite ttk : « I ihat 
superficially this looks like a battle between science and faith, deep down it is not. All 
combatants revere and respect science. It is in essence a battle om what constitutes 
good science, A parish leader who views this as a bailie of science versus raith and 
who tufces the side of faith docs so only at grave peril, 



Four Non-Warfare Models 



We have just trvicwed four w« of understanding the r«Ja tranship brt WPcn 
2nd faith in terms ofwtffioc scicntitm, Kkntffic imperiaJisrn. ecdwiastical aT"^* 
uuiiniam. and the battle over evnlutiort But warfare is not the only \ r h "* 
*■!.; h Son* Bl this relationship fa fur the image of warfare couM be m *,|j I " 
An imapc of peattlAial Doatfid between science an J religion t* iiupnropriar "* 
gm Jing pjfedpK write fohn Hediev Brooke (1901; »>. In ihe comemporL d "h? 
wide conversation* between scientists and nHtpJoiis thinkers, at Jeaa f 
warfare ox co-operative models have emerged Any or all of uW could foul 
material for ihc pariah pastor to use in ajrwracting a meaningful worlds™ ^ 
tnctadt* modern science. 

Ine first and rm»i widely embraecil model for relating scinicc and reHa^ * ,&, 
n*v Amp*** model According to this model, idcncc speaks one lang^t- 
Unguage of facts, and rdipon speaks a different language, the language of vaJ Ul 
TTic TW lanpwpe modd-tometimes referred to is the 'independence models 
the prmffiog view of both scientists and theologians in Western and Ataan uitcflec 
tual life. Science attend* to objectm knowledge about objects in the penultimate 
realm, whereas religion attends to subjective knowledge about transcendent dime* 
nonsof ultimate ce&tiecn. Modem pexsoas need both, according to Albert Einstein, 
who claimed the fo-bWag: Science without religion is lame and tcligmn without 
sciences i (1982:4*). Warfare is avoided by estabrishinga border and keepEr« 

science and faith in their respective terrisories. 

This two language* mode! should not be confused with the classic mod*t D f the nw 
boats* according to which the book of Scripture and ihe book of Nature each provide 
an awiuc of revelation for God (Hew 2003). The difference ss that the tiro books 
model see* science as rewafing Truth aboui God. whereas the two language model 
sees science a* revealing truth wlcly about the created world. 

Already many preachers rriy on ihe two lamjutge model when exporting bibliial 
trtts nicfa as the Genesis creation accounts. After grasping for a few possible 
connection or crossovers between Genesis and big bang cosmology or Daruinfan 
evolution, ihe preacher typically elects to say that science telk us whit happened 
while the BiWe telis us what it means. This is perfectly legitimate. ll is safe, and 
tttokctory. It docs nor risk losing any credibility. It provides an accessible safety /one 
within which to present the biblical message unencumbered with otherwise difficult - 
to- answer questions. 

For many scholars in the dialogue, however, the two languages model for 
keeping the two independent of one another is inadequate. It is thcoreticaJly 
inadequate from the point of view of the theologian. The theologian asks: If it fa 
true thai the God of Israel it the creator of this world, and if it is true that natural 
UCDTJas arc gaining accurate knowledge of how this world works, |hep, sooner or 
later, w c would expect to sec some convergence, or at least consonance, between 
the two domains of knowing. 
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Ttofa* to the W « non-warfare model, hypc^ical enscnanc, Go™ b«*| 
Ulc two lame view hr «uming an owfcp brt^ the sucnect-matler rf£« 
ma <h< ..hevt-mauer of frith, conumanc* directs inquiry loward ^ of ^ 
pondence between what can be sad xicmiricdly about the natural *™U . 1 u 

«« m some arcs, «*h as the apparent orrespondence of big bang o^moloftv wi h 
» doctrmc o, Cr«Uo„ cut nothing. coa» nan( :e h„, no, bin LfinJdK' J 

do^mo, truth rqj.rd.ng *hc cre Jlc d world. .„d ^encc , t it, to, , n d faixh ,, £ 
tot both humble ihanxKct brfcr, tru.h. It f || owv Acn> „„, „„ 5fwu)d [r ' 
co^nance W orntuaily ^ncrgc. H> T0 *cii<J ccmsormnce P rovid« ,bc b«is for 
rt.1 »mc «fl duloguc bwween 5 c.cr,c C and Acoloj,' md other, ,„c ■ C r«liv T 
mutual interaction of science and Theology'. 

It fe ^propria* to a^ the P r«cher to engagf hyp«hrrt«I con*o„ an « bceauic 
» httlr .n .he lypKJ samon B of a hrpwhcical charade Hypo,he«s arr for 
iChobn who wplcre new .dras; seonns occosiorallv. though rarely, do Ihk Pcrtam 
Mlut could inhm mo. would be 3 background of uni a,d , w in the tab 
mtin thr (Tilth whom* it may be fo und . The sermon could carr,- ,hc mood thai 
truth. C,TTl rfuncuthfd by a scienta,, could be celebrated by a per™ of Giith 

The llurd non.war&r, modeL and number seven on oui comprehensive lid. i, 
M mvrUp. Budding on the two timgiugcs modd. v/her,™ railllla , tp[pKt 
between vuntuu and rcl.glou, leaders is affirmed, wme exptas a strong desire for 
rehgHM* co-operanon on public policy issues deriving from science and ledmok-Ry 
The Kobgnl cn 5 .s and human values questions deriving from advances .n genetics 
both enlist creative io-operation. 

Pope lohn XXIII told us in Pflorm „r unit thai Roman Caiholia could n»ke 
pannrn- wtd, "all pan oTjood nflP when working for world p««. Worldng whh 
all pnw of good will in the community or around .he world-cm, scienmu of 
gwd vnU-to make our planet a better place in every respect ought to be the d*lv 
oitt of any Chrislian congregation. 

Thb brings us to the final example on our list, number eight. New Age aintuslxv 
Hiving left the conflict or warfare model behind, synthetic spiritualities, such as 
Itiosc found .n At New Age movement. s*e)< to construct a world-view that inte- 
gntcs and harmonize, science with religion. Esolution becomes an orerarchmg 
concept that mcwpor*t« the sense of deep time and imbues the development of a 
glotal spmtual consciousness as an evolutionary advance for the cosmos. Mam here 
sre prompied by the visionary theology of Tcilhatd de Chaidin. aldwuch ih^ levuic 
forerunner could not himself be cateBoriwd as New Age. Others in the New Age 
novemen. wk IO tate ^ te the rapcncnw oimpterr at6aami in Hinduism and 

Boddfusm with advanced discoveries in physic*, such as indeterminacy andijuantum 

Ultoty fPeters i^i). 

imE! "^ ph) "' ks o( thc Nw *& % "" Mtnct «""e pastors nod «pd others. 
AJUTougn some Western scientists and many Eastern scientists resonate with Ness 



\$c srurilualitv. ft is generally held in academic disrepute because it Ut-i^ ,t , 



found in both socntifi 



ic research and classical Christian theology, Eihial m 
with spccud crophasn on Mokgy would be the domain most Ubch vkuJn p 

Ajfcre arid Chmt.an pastor*. ' ^ ^ ^ 



The Problem of Scientists Playing God 



One dramatic component of the reigning sdenrifie world-view is discernibly nmh 
ical. namely, the concept of playing God: In fact, the concept of playing Cod is fedf 
a survival of the classiest Greek myth of Prometheus. In ihe modem .scientific sett 
this myth takes tlie thinly disguised form of Faust. FranJccnstein, or Jurassic Park, -pi 
parish preacher and teacher need 10 be aware of the actual myths within the wonU 
%inv. u- thjr dcnmh.^.i^.-irv jhcNc^ci.urK nr-ili on become pari oj Aehenoen- 
cuticaJ process. 

Public policy comroverwes, as w can ail sec. invoke abhorrence of playing God' 
The phrase p!ayin ? God" refers to the power thai wiener confers upon the human 
race To understand and to control the natural wadd. Even though the phrase >Iaynt 
God' is by no means a thcolopcaJ phrase, it sounds like one; and people within the 
churches wflJ ask about its meaning and significance ( Peters 2002). The pastor needs 
to be prrpared to answer. 

Upon close examination, the widely used phrase playing God' seems to connote 
three overlapping meaning*. The first is connected to bask scientific research- to play 
God ts to fazrrr God's awesome secrets. The second is found in the hojpiul. It connotes; 
the fret that doctors haw gained the power over life and death The third refers 10 the 
ability of scientists 10 aim life and influence human vvhmon. 1 his meaning is bet 
expressed in the story of Frankenstein, the mad sefenrisr who violate* an invisible 
boundary and crosses over into the sacred realm of nature: then nature rises op 
wmge"jlly and unleashes death-deal. ng chaos. Oyr society fears the mythical mad 
scientist, who by violating nature nun- cause a backlash that will lead to suffering on 
the pan of us al. 

We assume here that scientific undcrsunding leads to technological control. We 
want control Yet we doubt our own wisdom to know how to use this control. In our 
attempt to gain control over nature, we may so violate nature that it will lash back 
with destruon-e force This fear is moil associated with genetics and ecology. Genetic 
engineering, wherein we alter our genome and perhaps alter our own essence, is die 
primary area of science that provokes fears of playing God, Such fears »Uo arise tn 
ecology, where we worry lhat civilization may soon pass the point of no return and 
the environment wiil poison the human race into extinction. 

I have suggested above thai wc are talking here about myth, about ihe place «■ 
science in the contemporary world- view. In this case, an actual mythical stury is M 



WUCTICAlTBlIOLO ot AND IT»!|« jf. 



„«* Our W of*c phrase rkvmg God" rches orv , he Jnacnt ^ 
Prometheus According to this myth, when the world was being created the skr! 
H ^ was in a cranky mood. The ton god in ,he Olympiad decrded to withhoE 
fir* from earths inhabitants. cori«gmng the nascent human race to reunites* cot 
Ml darkness. Prometheus the Titan, whose name means to think ahead" „hiI 
foresee fe value of fire lor warming homes and providing lampugm for reading U* 
« night. He could anocipatc how fire could distinguish humanity from the beasts, 
making it ptwible to for* tools So Prometheus craftily snuck up into the heavens 
where the gods dwell and where the Sun is kept. He fit his torch from the fires of the 
Sun, then h<? earned tins heavenly gift back to Earth. 

The gods on Mount Olympus were outraged that the stronghold of .he immortals 
bri been penetrated and robbed. 2c« s was particularly angry over Prometheus, 
hubr* so be enacted merciless punishment on the rebel. Zeus chained Prometheus to 
a rock where an eagle could feast all day long on the Titan , liver, The head of the 
pantheon cursed the tuture-oriented Prometheus: "Forever shall the inioleriMe 
present gnnd you dawn.' The moral of the story, which is remembered to the present 



day, is thiK human pride, or hubris that leads us to 



overestimate ourselves and enter 



Ihe realm of the sacred wiH precipitate vengeful destruction. The Bible a 
provide a version of the same point: Pride goes before destruction (Provrrhs* &} 
For us in the modern world who think scientifically, no longer does Zeus play the 
rale of the sacred. Nature has replaced the Greek gods. It is nature that w.11 strike back 
in the Frankenstein fegend or its more extemporary gencticimd version. Michael 
Crichton's novd Jurassic Kirk (1990) and the subsequent movies. The theme has 
become a common one; the mad scientist exploits a new discovery, crosses the line 
between life and death. *nd then nature strikes back with chaos and destruction. 



Interpreting the Gene Myth 

How should retigiout leaders interpret thU classic myth as it influences contempor- 
r, culture? Should rhe parish pastor believe the myth? Should the parish pastor act 
Ottl of the world-view of this myth? Or should the pastor danyihotosuze? 

One thing to observe is that the God of 'playing God' is not necessaril v the God of 
the Bible, Rather, it is diviruied nature. Jn Western culture nature has absorbed the 
qualities of saeretincss. Science aJong with teehnolog)- risk profaning the sacred. 

Decile the act that this myth deals with a god other than the God of the Bible. 
numerous religious leaders have embraced it; and they have taken up rhetorical arms 
against science, A naflo task force report, Human life and the Sew Genua, indudes a 
warmng by the VS National Council of Churches; Human beings have an ability to 
do Godlike things: to exercise creativity, to direct and redKect processes of nature. 
But the warning also imply that these powers maybe used rashly, lhat it may be 
better for people to remember that they are creatures and not Rods." A United 
Methodist Church Genetic Science Task Force report to the 19*2 General Conference 
«utcd similar ly: The image of God. in which humanity is created, confers both 



power and r«ponwbilm m | tv pom as God oW neither by coercion nnr iv 
but by loiv. Failure 10 accept &»*» by rejecting or ignoring uxounuhilitv tT* 
and interdependent! with the whole of creation w ihcesseiKeofwn/ln th h 
Christian leaders the myth leJk us thai we an tin through science hv^U^^ 

reco^ncM oui tiroiu. and thereby violate the sacred, ' ^ to 

However, there i* an alternative route one can tafce. As noted above mw 
(Elong with ecology! " ^ fidd of research that provokes the meat anxiety r™^* 
the Ihreal that sejoiiuti will pUy God. This is because DNA ha» earnrrcd In 
reverence The human genome Jus become tacitly identified with the oatm^ 
what i> human. \ person's itultviduaUtv. identity, and dignity have becohT^ ** 
Dccted to bif or her individual pcnoittc. Therefore, if wc hive the hubris to i^erT" 
in Ihr human genome, wc ruk * iobling something sacred. This tacit belief J^Zt 
hy wme the 'sene myth', by others 'the Strang genetic principle'. « r gcnc ^ ^^ 
tuli«n Trm mnhcroe—a mini-niylh within the larger Promethean myth with. 
the still larger world-vim of science— provides an interpretive framework thai 
includes the assumed senility of the human genome combined with the feJof 
Promethean pride. 

Hbs preacher and teacher in the parish setting should critically, if not pronh«j c 
ally, question the gene rrryth. Doubt should be registered about the equation of DNA 
with human essence or hurt™ pcrsonhood A person is more than huorher gentfc 
code. The National Council of Chmches of Singapore put it tins way m A Christen 
Response to iht Lifr Sciences: It hi a fallacy of genetic determinism to equate the 
generic makeup of a person with the person' {2002: 81). No person is reducible 10 r,b 
or her genome. No person is a victim of a thoroughgoing genetic determimsm. At 
some le-wrf, this cultural myth needs demythologizing. if not dewientiAng, if the 
F l nsh pastor is to move people to a reasonable and healthy understanding of human 
nature in light of our faith in God. 



Genetics, Ethics, and World-view 

Construction 



In the pastoral setting, incrcaungjlv parishioner* will come to their clergy for counsel 
and advice on genetic issues. Initially; couples planning to bring children in!n die 
world will visii their genetic counsellor at the dinic and then sliow up on Ok pef 
doorstep for further discussion. Pastors will need to understand the imbf between 
pistoraJ and ethical concerns th« will come in a single package. Stem <dl therapy. 
electing genes for nature children, altering genomes, aborting defective foetuses, and 
envisioning a generic future for children will appear on the lis! of concerns. The 
parah pastor needs to be ready. 



mcwc#* Tuiotnoy Atp grate, ^ 

Here, wc wii look .t one of the iw u« that might confront the pastor whkh 
^htne. .ounsejlmg and e.h,«1 «« n , mf|v ^ ^^ ^ .* 

nVr.py and genetic enhancer^ In addition to appHPta g u a ? Lrd rnJSS 
ika a public policy issue. '"' " ,5 

^ploymenl of advancing genetic technology* Io ^„ hm ^ , 
Moderation* regarding .he dutinction between the^ anJ ^ kitKrm(nt A| 
fint glance therapy '«,,,. lmUh M e cthi«U,v where* enhancement seem, Z£. 
thean .»d dangerous, IT* i«n "gene therap/ refers to directed g tflrtic d,^ of 
human WWtlc cells 10 treat . genet* disease or defect in a living person. \V„h £» 
,„ fcooo human diseases inceable to ^ctic predispositfons^ystk fibrosis Hun- 
ti^oi s dt^sc. Ahh»«r». many atttis-dic pn^ea, of gene-b«d th.r.p.cs 
nrc ra «.ns hopes for drmutK : new medial advices. Few ir any find ethKai * di 
for prahaiitmg wmate cell therapy via gene manipulation. 

The term 'human genetic enhancement' refer, to the u. of ge „flic knowledge and 
technology to bnng about improvement* in the capacities of livinjj pcfw„s m 
ernbt)-^ or in fulur* gefterataru, Enhanc^cn. mi^h, be accompfehed in ani of 
WO ways: cither through genctk sdeaion during scaring or through directed 
gttettc change. GcnetK idection may uk* pkee a, the gamete stage or. more 
commonly, as embryo selection during pn-impknutiot. parte dtagno S « (PT.p* 
foDowtng .n v,rr d ferdJiMtion (IVF). Genetic changes could be introduced into carry 
cmfcryos, thereby mflucndng B living indmdu.nJ. or by altering t^e germ liJ 
mtiueneing future generations. 

Some forms of enhancement arc becoming possible. For cample, uttrcduoion of 
the gene for IGF-i tnto rnoscle ccfc results in increxsed musde sucngth and health. 
Such ^Procedure wouW be valuable- as a therapy, to be >ur C yet il lends itsdf «o 
avi.bbihty for enhancement as «-eU. For those who daydream of so-called designer 
babies, the hst of traits to be enhanced would likely include heitft and intelligence. * 
nd as preferred eye or hair colour. Concerns raUcd by both 5 e«Ur and religious 
ttrnca, focus on economic justice-thai i s , wealthy faimlies are more blery to lake 
advantage of genetic enhancement services, leading to a gap between the genrich' 
and the 'gen poor". 

The most ethical heal to date has been generated over the possibility of germ line 
rvention. and thii applies to both therapy and enhancement. The term serm hue 
uilcrvention- refer* to gene selection or griie change in the gametes, which in turn 
•wuld mduence the genomes of future generations. Because the mutant form of the 
gene that predisposes for cystfc tibrosii hasbcen lOOledon diromosortie a, wc could 
imagine a plan to select out this gene and spate- foture generations the suffering 
earned by this debilitating disease. This would constitute germ line alteration I 
thaapeube motise*. Similarly, in principle, we could sdect or even enginect genetic 
predispositions to lavourable tints in the same manner. This wouW connitute germ 
line alteration for enhancement motives. 

Such efforts at genetic engineering arc risk)-. Too much remains unknown about 
gate function. It Is more than likely that gene expression works in delicate systems, so 
that H j, rare thai j single gene tt responsible for a single phenotypkid expression, If 



we remove or engineer one or two ffam, we may unknowingly ur*<*ancntirc *)*,„„ 
of gene interaction that could lead to unfortunate consequences. The prohihiii .,» 
against 'playing God' serve* here « fl warning 10 avoid rushing in prematurely with 
what appears to be an improvement but could turn out to be a disaster, lithiciu* 
frequently appeal xo the precautionary principle— that is. to refrain from germ line 
modification until the scope of our knowledge is adequate to cover all possibk 

contingencies. 

It is important to note that the precautionary principle dews not rdy upon the tack 
belief in DNA as sacred. Rather, it relics upon 4 principle of prudence thai respect* 
the complexity of the natural world and the finite limits of human knowledge 






Conclusion 



The parifrh pastor or priest couW be motivated to invest time and energy in the 
worldwide dialogue between science and theology out of pure curiosity, or even out 
of a desire to enhance the effectiveness of his or her own ministry. I have tried to 
show here shit three areas of pastoral responsibility— preaching, teaching, and 
counseling— coutd aU benefit from increased sophistication regarding the sdentinc 
picture of the world in which we live. By no means do I suggest that science provide 
the content of what the preacher or teacher or counsellor says yet, for the sake of 
credibility and relevance, what is said should resonate with what is unsaid about the 
scientific world-view we ail shart 
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CHAPTER 24 

CONTRIBUTIONS 

FROM 
SPIRITUALITY: 
SIMPLICITY- 
COMPLEXITY— 



SIMPLICITY 



PAULINE M. RUDD 



The outstanding efforts that arc being made by scientists, philosophers, and theolo- 
gians to disseminate the essence of the science and religion dialogue to the general 
public have raised the awareness of people in the pews to the imparlance of this 
debate in the modem world. Nevertheless it a not easy for a congregation to know 
how to engage seriously with this field if ihcy have neither a scientific nor a 
philosophical background. It is not necessarily evideni thai this debate cm have a 
podfe impact on the spiritual growth of US all. Growth in spirituality is important 
because it is the underlying reason behind the religious practice of most ordinary 
worshipers. In general, theological treatises become relevant to us only when they 
relate directly to our personal life experience. 

The aim of th« chapter b to demonstrate to naMpttioliM* thai science iwdt en 
provide a profound basis for meditation, using a scries of short vignettes Out ■««« 
questions relevant to our everyday lives. Meditation often begins by focusing 
on something beautiful -uch as a flower or a shell— with i Utile iftfcmWltal U «■ 



KiuakV possible to use a mathematical concept or a molecular interaction to tad us 
. j^p nerTection and even contemplation. Reciprocally, the aim k to show that the 
I ,1! spiritual insight can bedirectly relevant to the practice of science, Insights 
frornrcligiou* experience and praais, such as enlightenment or the dark night of the 
: 1 have their parallel' in the scientific enterprise. Scicniific insights do not threaten 
feliiioui practice, but ifutcad provide a means by which we can re-examine our 
beliefs and mature tn our comprehension of the Almighty. 

Ml ho ugh there i*a common search for truth, science and religion ,uc not entirety 
inalogou*' T"* methodology by which data are acquired is different and the factors 
that constitute 'proof" are not the same. Although we can enhance our view of the 
world- by engaging with either or both, it is unhelpful to extrapolate literally from one 
10 the ether- It is particularly urtadvisable for theologians, because a particular 
scientific world-view wiB change with time, and it is essential to develop a theology 
that is consistent with our current knowledge of the world but not dependent on it 
Theology itself has little to say about the scientific method — but it provides a basis 
for the personal and ethical development of the scientist, and is a means of attaining 
the maturity required for the practice of science. By the same token. Holy Writ it not 
handbook for scientists, who do not, on the whole* conduct their science by 
talcing account of data extracted from Scripture. Science measures reality in terms 
of reality- Religion deals with the interaction of reality with abstract values and 
concepts. It addresses the attempt of the created work! to interact with that which 

is not material. 

In contrast to a commonly held view, many scientists practise their religion 
without compromising, their scientific thinking. It is certainly challenging to hold 
ip tension iiuights from both areas of life without compartmentalizing them to avoid 
conflict; but, then again, becoming an integrated person is one of the great challenges 
in life. There is no question that there arc ideas in science that are inconsistent with 
the teachings of religion, and vice versa; but such data present an opportunity as well 
as a challenge, and point to the need for further exploration. 

Modern biology, philosophy, and religion pose many o^iestions. including those 
which are addressed in this reflective chapter. 

a. How do humans cope with the enormous complexity of their lives, tind purpose 
pod meaning, and make decisions? 

b. How do we find an answer to the question, 'What is creation fori' 

e. Can the concept of God be valuable to us even if wc arc not describing a material 

reality? 
ti How far are we controlled by our genes, by the initial condition* of the universe. 

or by a God who has predetermined everything? 
e. Can we understand how to work in partnership with God. and nature? 
/. How do we move forward decisively when we have only partial information* 
g. How does the creative process happen? 
k How do order and disorder relate to creativity? 



w 



r in »' «-... 



i How do W deal with T J,n lnd *"** 

j. What pCTMinal qualities IX required in nrder lo engage effectively with science or 

religion? 
fc U arching for answm ir> questions a way to lose one •. faith? 



Simplicity and Complexity 



The universe in which we stand is both elegantly simple and breath-ukingly «mi- 
pkx. It is simple enough for us to penetrate the mathematics, physks. chemistry, and 
biology that underpin the existence ot everything from the small«t fundamental 
particle to the owst eomplieatcd of living organisms. It is compla enough for m to 
be challenged to describe and captain the seemingly infinite number of ways in which 
me base building blocks of matter can be combined to achieve unique, functioning. 

jcntiem. emergent forms of life. 

Moreover, the universe is bolh unified by the fundamental constants that constrain 
all that BD0B, and diversified by ihe spatial Bad temporal location of matter and the 
rrlationsh.ps that such singularities allow. The simple and the unified give rise to 
Ihe compla and ** diverse. A tna,cr undertaking for modem biology is to explore 
th c boundaries where the simple and ihe complex relate co-operatively with cadi 
other so thai new properties and functions can emerge. An example of this is the 
•immunological synapse", where cells infected with pathogens interact with patroCinji 
T-cdb dut give inductions lo thc infected cell lo die. Although the P .op.rt,« m 
'rules' which govern the behaviour of the complex interactions at ihe ceil junctions 
do Ben iransgress those of the faidiviJu .1 molecule* that form the synapse, il is dear 
ihat Bring organisms depend on the integration of 'simple entitle* mio Urger more 
'complex' nuchinerics- 



Decision Making 



Human beings too arc both s,mple and complex. Vk live in a glorious techn.colour 
«o,Jd in which we somehow deal decisively with the messines of evyyday hlc on a 
minute r«-minuie basis despffe the complexity of ihe infomuiionihat ho* drives 
and informs m. Our most basic decisions arc guided by ihe powMuie* and limit* 
Ikni imposed by our genes and environment. The metabolic qWew *.i« beep MT 
bodies alive, thc repair mcchamsms thai enable us tn survive environmental insults, 
and our immune fpiens that combat disease operate largely without any consent 






ttrvfjUion by us. according to principles thai we can increasingly understand. These 

—j ^import our continued existence, whether we like it or not- 

HoweVeT, Living a fulfilled human life is far more complicated than simply 

remaining *l>vt ** individuals we need to became integrated info an even more 

It.* W( >rtd. *o Tnat we nmJ a ™ cnc w h*™ wc can nourish physically and 

Our cultural environment teaches us how to relate to others and 



-^ ^j |^ c practical skills and materials for learning what we need to deal with 
[he complex world of work and family. Perhaps these cultural values give us the 
AfiC wc fi«d to persist in ihe face of personal failure. 
Yet most of us expect to achieve even more m thc fleeting moment of conscious- 
*«* that we arc privileged to experience. Expressing our creative ideas and rcspond- 
" * to beauty, love, joy, sorrow, death. And loss require even mote complex 
formation than our genes and culture alone can provide. This land of information 
,0565 from a synthesis that takes plicc deep within thc human psyche; It is an 
mncnessdm *w grasp *s tenuous!] u i dre-am bm wHdii E*ew w I ifa Ebn ugjh 
our fingers, we struggle to articulate so that it can be of lasting value to ourselves and 

10 others. 



What is Everything For? 



A scientific world-view is enriching and indispensable in today s world, but we need 
to do more than Just appreciate and exploit the materia] advantages that it provides. 
We need to discover how to relate the detailed information about the material world 
that is now at our fingertips with the deepest yearnings of the human spirit. We need 
to integrate our scientific world-view into our inner wilds tlui itaditionally haw 
been informed Iry a multitude «f other insights* Science is just one window through 
which we view the world, and alone it Is not enough, if we are to make the complex 
choices that confront us with good judgement, then we need lo complement our 
scientific base with views from other windows— from art. music, literature, and the 
greai religions of the world. Above aP> we need to address the age-old question, 
'What is everything for?' To he more specific, if wc Tejcci the concept of a god who 
controls every aspect of our lives either through divine intervention or through 
genetic determinism, how wilhvc deUntniietliepiwp«eof«U Live*? for, wg^wBw 
oi our certain knowledge that our fives are finite, that the Earth will eventually be 
consumed, and in the end all that we know will no longer exist, we continue to imbue 
our existence with meaning. Our choices are informal by the short- or long-term 
sense of purpose which we give to our lives. Our choices demonstrate the extent to 
whkh wc arc in touch with the essence of out human nature, which in Ku posiuvc 
aspects * at various times creative, courageous, restless, inquiring, austere, competi 
live, co-operative, generous, rational, ethical, and full of wonder. Our cmnccs also 



sy* 



reflect (he ways thai we have deft, *r not dealt, with the desinictw* forces within ux 
Without doubt, ihe cumulative effect of our choices MO ipeU out death n r glnry to 
this planet. 



How Does the Creative Process Happen? 

^^ in- ■ u r- 1 i»?-¥i-ii ■■ ■ ■■«■ [■ -niiiiiiu ii , , 

The immense creative hurst thai is the universe which has given birth to us a 
displayed in cndJess forms thai inspire and delight us. We tan only marvel at the 
vast rower of ratttef and energy thai haw combined to form everything from the 
stellar displays in the night sky to the unseen molecular machines thai provide our 
cells with energy- Our universe is the manifestation of this creative force that in most 
religion* Provides a foundation for die concept of God. 

Innate biological n/rtems control ihc mechanisms ihat sustain life, and our 
cultural inheritance helps us to make the most of our environment, but an individual 
ordinal creative discovery b novel— it is not programmed or learned. Humana art 
also filled with creative energy, and we bring this to birth in any number of fomu, 
including art, music, drama, science, and literature. Once we have encountered new 
insights at the centre of our being, our impulse is to create something which will 
allow us to articulate our inner experience so that wc can integral* il into our own 
lv« and share it with others The continuous challenge is to bring our informed, 
intuitive inner knowing to a reality that we can integrate with other forms of 
knowing and use as a platform of consolidated ideas from which to step further 

into the unknown. 

There is a kind of intuitive wonder which we experience when we look ai ihe 
natural world and see a glorious sunset or a leopard running across the plains or a 
perfectly fanned crystal However, there is another aspect to wonder which primarily 
uikoSvc* the intellect, because it appreciates the mechanism behind, ihe beauty 
EventuaUv this type of intellectual wonder can give way to the intuitive, for the 
mechanisms can become so weS studied and understood thai the distance between 
the observer and Ihc observed b somehow eclipsed, and then the scientist intuitively 
understands Ihe sunseU ihc leopard, or the c rystal. We become one with the reality of 

things. 

For example, we often identify with the molecule* that wc work with, as a 
scientist, J use this deep and intuilivc sense to understand how some molecules 
malfunction in aider to cause a disease such as rheumatoid arlhritis. Before we 
can hope to achieve this, it is necessary to understand all that we can aboul the 
molecule whkh has attracted our anention— properties such as its size, ihapc, 
dvnamics, the distribution of charge on its surkec. its surroundings, and the 
details of its interactions with other molecules. So wc build up a picture in our 
imaginations, and. a* we do more experiment the picture becomes more detailed. 



m our minds ihe molecule a»Mimcs giant proportions (see Figure 140 In the end 

nc MX *We somehow 10 wafe around ii; we tan explore inside it; we can Tcel how it 

mcrKft how it sounds and feck Wc can predict intuitively how it will respond to 

changes ■" it* environment and finally, when we can consciously express our intu- 

, It we can test our predictioas by experiment 

^ model thai addresses the way in which intuitive umkrManding culminates in 
consciou* knowing is an interpretation of the Divine as expressed in the painting of 
ihe Trinity by the artist Theodore /.eldin {sec Figure 24.1). This icon of the three-m- 
orse and one-in-three powerfully portrays the gentleness and strength of the rela- 
itcnilup 5 between the three aspects of Ihe Codhead. showing how each gives mean- 
ing to the others and sustains the others, yet depends on them to achieve its own 
wholeness. The first aspect represents that part of ourselves which is the root and 
mound and source of our being, the Creator God who, when we approach, creates a 
6(1,* of awe in us as when we look into vast mountain ranges or deep into a starlit 
Sky. The second aspect, the human race of God encomruwing justice, mercy, com- 
nj«ion, and truth, represents that part of our being Eo which we have access, which 
we hose struggled to bring to conscious expression, articulating il first in music, 
svmboti alK l * nc v ' sua ' 't* 5 - ark * fironV m words. The third aspeci. wisdom, repre- 
sents the way by which we synthesize conscious and unconsciously acquired infor- 
mation and then bring understanding to conscious knowing. The Trinity is the basis 
of unified wholeness. Harmonious complexity, as in the components of a flower, can 
be manifested in simplicity of form when we view the whole. 

These ihrct aspects of our nature are inextricably woven together, for human 

beings have rational minds and contemplative and Intellectual knowledge. Intuitive 

rational interpretations of our human experience, whether scientific, artistic, or 

religious, move through our levels of understanding to nurture and. once integrated, 

sustain our whole being in harmony. 



How do Order and Disorder Relate to 

Creativity? 



Snthe practice of science, scientists oflcn find inspiration from other aspects of their 
lives. Tor example, exploring the relationship between order and chaos is important 
when chinking aboul creativity. In a Zen garden in Kyoto it seems that everything 
* -symmetric, including the tree branches which arc deliberately bent. When a 
wnatnp falling from the tip of J twig into ihe pool below instantly makes a small 
impact, wc can encompass it in our vision. A second later, the circling npplcs are too 
wide for us to take in at a glance, yet w* know that we can understand the geometry. 
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Rg. 24-2. Trinity by Theodore Z«l*n 



A moment later the tmi ripples have reached the bank and ate rejecting back across, 
Hk circles, and suddenly we are lost. In a split second wc are thrown from a position 
nmplacency and control tu one of uncertainly ind confusion (see Figure 24-3). 
Another unsettling feature of 'he garden i* the raked stone garden which again 
challenges us to come in terms with complexity, A* we ait on thetalcorry contemplating 
ihc moss that giows only on the rtones, we still struggle to be in control by trying ro do 
theimpossMeandscea^ 

that ordy fourteen con be seen at any one time. Yfhm* nruBy, we become still and 
prepared to accept th« we cannot loon everythini *e]»i ur^tsta*ew«Ibof*< 
garden which are set at less than 90 degree*; we experience an illusion that m are 
looking into the far distance, and arengain acutely aware that the order and control t to 
we crave is not a feature of the natural world There are no straight lines or right angles 
m natural forms of life. The creative force in the universe paries in complexity 
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(Ginfcakuji. « it fi pojwlart/ known; the actual tempte name is JtsMj* 

In the ua coonou,-. in the practice of cJwiwyu, we learn many thing*, one of which is 
that so live creatively means to live nitty in the presort moment where we arc not 
coiKuMed^ the past nor r^ 

Indeed, ihe whole of the garden prodasms the idea that the greatest potential for 
OtatJYTry is when out minds are still free to choose from all the oplions that lie before 
us. Once wf begin to order things, we are more comfortable, because we feci we are 
crushing control and gaining insight. Yet, at we continue, our options steadily 
become narrower. We need to establish order in our efforts to comprehend the 
physical universe and the bc*rt of humans, yet once u« have ttibilized an idea 
will espenmenla] evidence or religious praxis « need lo move forward. II w-c 
hope to be truly creative and understand something of the creative spirii of the 
universe, we need to remain 'uncomfortable with the tension and continually return 
to the edge of the unknown and immerse ourselves in complexity until we find 
another thread to follow. Simplicity and precise function emerge* from complexity. 



Can the Concept of God be Valuable 

to Us even if We are not Describing 

a Material Reality? 



Foi millennia people have projected their profound internal awareness onto *« 
concept of a god or of a way. expanding the concept lo include such aiinbuies as 



Ece» mercy, steadfast love. truth, compassion, charity, harmony, forgiveness and 
ndcmption. eternal life and ultimate reality. A concept isapowrrtuhhing. A concept 
may not have ihe properties of maticr. but nonetheless it can affect human behaviour 
£9 profoundly as a natural disaster. The concept oi God provide* a means of 
jrticulaimg some of our deepest insights in a way thai can be communicated lo 
others ihrough common language, ritual, and myth, and developed as a practical 
fc 10 living, nndmg meaning, and guiding choices. Regardless of whether this 
| crusts apaxi from human consciousness, the practice of religion has provided a 
basis for ethics and a purpose for living in almost every part of ihe world, The vdue 
of dealing with A god that represents more than simply naked power is that it 
provides a context in which we can develop our own value systems in a way that 
involve both the heart and the intellect. 



Can We Understand How to Work 
in Partnership with God and Nature? 



Our own small struggles to express our scientific or religious insights allow us to 
experience the courage and commitment involved in paying ihe personal costs 
ofcreaiivitv. The greater our struggle, the greater is our appreciation that all creations 
come, like the jewel for which one would give all that one has, at a great price. 
The greater a our own commiimtnii, perseverance, and humility, the more we 
can identify with the power lhat led to our own existence. Millennia of cosmic 
rrolution wen required w give rise to flu soki system and fnrtba nrBTenaa In 
life, death, rearrangement, and trial and error to culminate in the emergence of 
our earliest ancestors and. eventually, despite all the odds, ourselves. At last humans 
evolved as conscious intelligent beings, able not only to comprehend the universe but 
increasingly lo play a significant role in the development of life on Earth. Today we 
no longer need courage to fight nature to survive. If we are to continue as a species, 
we now need courage to work in partnership with nature and the spirit recognized 
by toferdswonh 'thai impels all thinking things, all object* of all thought, and 
rolls through all things 1 . Partnership is not just one-sided. It involves respect for 
the other and the courage to relinquish total control. We have the freedom to make 
informed choices, and with freedom conKS the responsibility 10 discern how best 
to use it. Science opens many possibilities through which we can change the 
world; however, we need more than scientific insights to know how lo use these 

opportunities well. 

to science we do not control or manipulate data. We try not to manipulate or 
control cath other cither, but to worfc in international partnerships or consortia, 
learning rrom each other's history and culture. By the same token, we cannot control 
God. and if wc wish lo become responsible individuals, then we do not want God to 
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control u* either. As we mature, we recognize that ware in I cocrcalivc partners*!,. 
Control by us or by God may satisfy our desire for security, but it do«n" t irally hi 
with our observance and experience of nalure. or indeed wiihcxr*nenceofou rv e]ve* 
at the lew! of mtcnikmal action. It appears, instead . thai ihcre is openness, a range 01 
risibilities mtMuii in*ttrfc If w cither envisage God a* someone who designed 
everything once and for all at the beginning of nation, or wc envision mintKc* 
u the ultimate controllers of the natural world through science, then we miss ih e 
rrujcsrv of the possibility of creation itself being creative as it respond* in harmony 
with changes lo irsdf. Perhaps God's involvement with us is Midi thai together we 
can attain real tiovrity. contingency, and opportunity that preserve the integrity of 
life in the process. 



How Do We Make Decisions When 
We Have Only Partial Information? 



Much of the time we have lo work with partial formation. We travel in the dart, 
dealing with probabilities and weighing up different |w* of risk. We see through a 
das* darkry; we walk in a mist where things that are hidden are clearer to us than 
wTare able to articulate. Wc need all of the information that comes from otir 
penetrating scientific method, as well as all of the sensitivity thai conies from the 
receptive, responding spiritual depth thai lies within us. Most of all we need to find 
a baJancc Mween the two. Mount Sinai is mysteriously beautiful and Ml of soft bluc- 
velvet shadows when bathed in moonlight and lit by stars and planets hanging like 
lanterns from the Middle Eastern sky. The small camps of Arabs selling water to the 
^YcUtEsaresprinkfcdata "™^ 

lights showing the way to the summit. It is. a quiet, gentle, feminine expense 
inviting siknee and reflection and inner stillness from thcwcofall religions (and of no 
rdkOT) who ascend lo the summit to greet the dawn. The Middle Eastern sun n*es 
with unbelievable splendour over the mountain tops, dimrmng the deep shadows of 
the night With penetrating shafts of red and gold, bringing heat and bghi to an 
awakening world. In a moment of exquisite harmony, half of the mountain is bathed 
in sunlight while, behind the observer* of the rising Sun, the remainder lingers m the 
pale light of ihe remaining Stars and ihe fading Moon- 
Even science itself sometime* requires us to be receptive and lo listen. »«»* 
profound silence that nature reveals herself through Song hours of expen mentation. 
whirring machines, and piles of data. From simple single manipulations on He 
bench, complex information is generated which then distill* into elegant jonclu 
iions- The buds that V0 the blossom finally open to display the beauty of the flower 
without our further intervention. 
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Is Searching for Answers to Questions 
a Way to Lose One's Faith? 



Scientists jre dr,vcn l0 ^ *l ucstions ^ solve problems, Searching for answers to 
dLicstiorw is not a challenge to faith, but a loutc to it. Religious truth is not about 
^j-ing us comfortable, but about making in strong to work out the purposes wc 
titve set for ourselves in the world. If both science and religion arc lo continue to 
itoport our deepest hopes and aspirations, nothing can be thought of as the final 
inclusion. In both science and religion it is crucial to distinguish clearly between 
I.I we know to be true and what we would like to be true, but have neither 
demonstrated nor experienced- Often it seems ihat we need in revise our earlier 
ientifie models or develop our concepts of God to accommodate new data or 
•Sits. Sometimes the way feels very londy, for at the cutting edge in both science 
j rt'lirion wc are called upon to make our own individual journeys of discovery. In 
c ur quest for truth in science and religion, we are responsible for following the path 
til brlhe spirit within us with integrity and also for integrating these findings into the 
field or community in which we live. 



What Personal Qualities are Required 
to Engage Effectively with Science 

or Religion? 



The personal qualities needed to be a creative scientist are not so very different from 
those long recognized as being important in the monastic journey, They include a 
desire for truth, perseverance, detachment from material things and from self- 
interest, humility, and a level of austerity by which to accept criticism and to sacrifice 
comfort and pleasure 10 reach the goal. We have to feel a need, an emptiness, and a 
passion before we can truly find a place to begin our own scientific ioumev. Wc need 
to exercise judgement when staking out the way, courage to tread a new path, 
determination to Journey onwards in spite of personal failure and sing^mind- 
ednes* in the struggle to order our thoughts. Accomplish our aims, and articulate our 
discoveries. The ability to continue in spite of the apparent in>igmhcance of our lives 
and the apparent pointlessness of uV creation requires more than the unconscious 
response of our genes and our social surroundings can teach us. It requires inspir- 
ation and humility before nature as wc seek lo unravel her ways. We move from 
Bitoovring to knowing. It is like crossing a river— we cast off from one bank, out of 
ihe shallows into the deep. We swim out of our depth, buffeted by the currents of 



ignorance and sdf-doubt. until our feet once again louch ihc ground and we ixxivc 
irjnifnrmed by new insights on the far hank 



How Do We Deal with Pain and Death? 

The natural world i* also restless, and dynamic, constantly rearranging and reinter- 
preting itseirto create new features, new worlds, and new life. it is often a very violent 
universe working through ore and tempest, death, destruction, and pain to forge 
new Life The question of theodicy troubles sentient creatures, but not the rest of the 
natural world. Pain, like so much that mates us human, is something that evolves 
with ransciotisncss. The physical forces and systems that have given rise to life fal no 
pain and no regret. Death is simply a means to a metamorphosis thai allows change. 
Death and decay give the raw materials back into the hands of forces that ccihape 
them here into a butterfly, now into a flower, and there into a dictator. The cost of the 
beauty and elegant adaptation that wc sec around us is lhat of all the species thai 
never made it. all the victims of disease, accident, and predators, at! the mutations 
lhat 3ed to non -viability. Nature is not economical and does not count the. cost of 
human heartache. Science and religion both attempt to mitigate the pain in thetr 
different v ■ Science provides us with information and gives us a means to change 
what can be physically changed. Religion helps us to deal with what cannot be 
changed and with what can be alleviated only by changing the human hcarl. 

We may wish to live in a secure, unchanging world, hut the reality is that stability b 
an illusion that we can espouse only because of our short lifetimes compared with the 
geological tune frame, and perhaps oidei is an ill mi on. too. For wc all attempt to 
classify the natural world— by colour, by size, by species, by sex— but we know thai 
many things do not fell ncady into a single category; there are always overlaps, 
exceptions, and ruzriness at the boundaries— turquoise is neither blue nor pan; 
theft b wrong, except under some circumstances; a zebra is neither Wade nor white 
and who can determine the exact diameter of a tree trunk? 

There was once a time when God was envisioned as the great designer, ordering the 
natural world in a magnificent hierarchical structure. Eventually wc would under 
stand all the laws, and everything would be understood— indeed, physicists still work 
to develop an elegsnt 'Theory of Everything' which will unify aU current theories, 
bringing together quantum theory and relativity to enable us to explain and predict 
all the events in the universe. While such an aim might be achievable at the level of 
panicle physio, in the world that our senses open up to us al least some of the order 
we perceive exists in our minds and is a consequence of our temporal and spatu 
location and our use of language. Maybe wc impose order on the natural world to till 
an essential need we haw to make paths and tracks so wc can travel in the vasi 



network which constitutes our minds, just as we use roads and nvers to navigate the 
bvpeal world and make constellations out of the stars. 

pjajjrv \s hard to define. Concepts as well ai scientific proof can affect our lives, 

and concepts can often form the basis of real choices. Concepts or models may or 

,. not [ U rn out tn be based on flimsy evidence, and they may be bur a pale shadow 

nftbe reality they are seeking to reveal-, but in any ease they need tobe taken seriously. 



The Spirit of Truth 



Model? may not be the reality, but if they are pragmatic and help us tn develop our 
thinking, they are valuable. The models which wc use to visualize the molecules with 
which we work and the words with which we describe them are symbols, not the 
reality- However, they are powerful images that enable us to describe and grasp the 
crocrimental raw data that is beyond the reach of our physical senses. In science our 
common understanding of systems, symbols, and experimental practice means that 
we art able to communicate with each other (even across different scientific discip- 
lines) and get to the bottom line quickly. These arc both learned but also added to by 
each individual researcher* so that they form an ever-c hanging representation of 
ru tuna-edge research. Systems, symbols, and experimental practice enable us to 
bring intuitive knowledge to conscious testable reabty. For scientists* as well as 
those who practise religion, work in a cloud of unknowing where things are not 
i iJerstood. and even the tools to explore the questions do not yet exist. The 
language of science U austere, sparse, and focused. A sentence can sometimes take 
hours to construct^ for each word can be as laden with significance as that in a poem 
us we struggle eo express new idrac Writing in such a way is a skill that is hard to 
learn, pruned as it must be from subjectivity, imprecision, and speculation. It is a 
challenge to find the right words when we know that to speak at all is to dilute or 
distort the reality. Words are but the messengers of reality the verbal is provisional. 

and only the truth is real. 

The words and symbols which we use to describe God are likewise not the 
complete disclosure of reality, but a means of articulating an even deeper knowledge 
which is also beyond the reach of our physical senses. We all need to develop some 
kind of language to express our basic concepts. Religion, music, and art, as much as 
science, involve learning a language that can convey ideas. For example, wc use the 
language of symbolism and ritual actions to convey the meaning of the Eucharist. At 
the heart of the Mass, bread and wine symbolize the eternal life-giving Spirit and 
enable us to open our own lives to this sustaining presence- These symbols provide a 
way of connecting earth' and 'heaven', the reality' with the potential' of our lives, 
and our conscious understanding with our intuitive understanding of the workL 
In religion, doctrine, symbols and rituals act. a* they do in science, to enable 
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communication bdm individuals and across religions. I once wandered into a 
tmv K^.rnuian Orthodox chapel in iransyrvanu DIM evening at dusk. No matter that 
I ^uicJn'i follow word for wotd the liturgy. ITic icons streaming with light an d 
meaning, the sonorous voices the intense devotion of the people, the familiii 
symbolic gestures of the clergy, meshed instantly with my own faith and religious 
caxxtience, so that by the end of the service a real bond had developed between us. 
Oat of the fflort pmfound experiences in my life took place in Kyoto with Huddhht 
friends, another on a mountain top in Israel amongst lews and Muslims, and another 
in Singapore in a Hindu temple. Such experiences make communication possible 
between people who speak different languages, come from cultures that arc world* 
apart, yet share icEgtotn insights thai are deeper than any of these. 

Tho« who are privileged to enter into such life-changing moments of insight ami 
reflect upon their experience use painting, music, poetry, writing, and symbolism 
and ritual to aiinin understanding. These media allow us to continue to draw 
strength and inspiration from the revelation and also allow others access to these 
Micrcd experiences. We hav* within our world religions, and outside ibera, too, a 
huge treasury of first-hand experience from which we can draw inspiration in the 
depths of sorrow, the height* of joy, or just in the normal ran-of-thc-tnM day. A piece 
of music or a simple symbol can represent a thousand ideas, maybe a million, maybe 
as man)* as the people who engage with it. Art, symbolism, and ritua] provide a 
complex, living, growing representation of that part of ourselves and our commu- 
nities that helps us to deal with our emotional environment, to communicate with 
^^ otnert ant i a m y i find meaning and purpose in our lives and. most import- 
antly, the courage to be. Prescriptive dogma that cramp the spirit and would make us 
believe that everything is known, that nothing remains but for us to put ancient 
teachings into practice, feils to understand the glory of a dynamic creation where we 
y act to change things responsibly with the power that created us. 
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How Far are We Controlled 

by our Genes, by the Initial Conditions 

of the Universe, or by a God Who has 

Predetermined Everything? 



Trie genome gives a framework within which an organism operates. In the human 
immunodeficiency- virus, which MplkatO wry rapidly, frequent mutations change 
the structure of the viral coal, allowing the virus to survive in the hostile environ- 
ment of our immune systems. Virus prides that our immune systems recognuc jk 
eliminated, and new ckdes which can evade the immune system expand W take « - 



istrfol J "d CTror ' wncrc '"* viral fiftorne randomly mutate* and the environment 

the host select* which will survive. Absolute determinism and fidelity in the HIV 

-onie would restrict its survival. The coat proteins function mainly to deliver the 

I to a new host cdl. and as king as the structure is retained in a few crucial she* 

. nl ediate this process, much of the rest of the viral coat can change, so that Ihe 

immune *y* tfm i* continually challenged, 

, £prnplcx higher organisms that reproduce lev. often, significant change* in a 

snccirs happen slowly, directed by recombinations that accompany sexual rcproduc- 

' R j opportunistic mutations- In a single individual the inherited genome is 

t cd *t conception and does not change unless there is damage to the genetic 

tcrul- DNA repair mechanisms are in place to avoid the consequences of such 

anaaff which arc usually disastrous. However, ihe genes do not operate mdepend- 

■ v t Vj C proteins they code for are expressed in response to signals which come 

, ,.,, the conditions in itttro and from the environment after birth- 

Our generic make-up is fundamental to the person we are, but it docs not constitute 
J that we are. It represents potential, and impose* constraint* on what we can do. 

At the physical level sophisticated systems contro! ^owth, repair, and infection, 
and our cells access the genome in their nuclei 10 generate the particular proteins and 
holds: at the precise levels in which they arc needed. Almost all of this flexible, 
adaptable 'housekeeping' goes on without any conscious intervention by us. We 
become aware of these systems only when something goes wrong, such as when wc 
do not have adequate nutrition ro keep the systems operating or a disease develops. 
Even ihcn there are fallback mechanisms thai will attempt to keep thing* running. 

At the social level we recognize cues that enable us to live in communities more or 
less harmoniously. Our genes certainly play a rofc in determining our personality 
traits, but as we know very well, we are heavily influenced by our cultural ejepericnee. 
Acquiring the accumulated wisdom of our predecessors enables us to maximize the 
possibility of survival and improve the quality of our lives. Uving dynamically within 
cur constantly dunging environment demands appropriate flexible responses. 

The genome is an entity that can be structurally described and mapped, The 
environment has measurable physical parameters. Trie human person is less easy to 
categorize, It emerges from physically definable bodies and brains, and yet l\ L& not 
vet clear how the physical aspects wc can observe and measure arc linked with our 
conscious awareness of ourselves as integrated individuals who have abstract ideas of 
non-material entities,, of ourselves, and our world. Yet this very aspect of our 
personalities contributes to decisions that critically determine out response* to cntr 
environment. 

Absolute determinism imposed by our genes acting without information from the 
environment would seriously oirtaJ our ability to respond to novel situations and to 
select intelligently from the choices before us. Intelligent action requires a conscious 
•dsion following the assimilation and integration of numerous diverse piece* 01 
information. Intentional choices require judgement; the decisions we make reflect 
our priorities. Our priorities reflect our desire to secure our personal and communal 
survival, for happiness arid fulfilment of our personal destiny- 



Religious experience i* also a complex activity in which ihc same 'Input' or 

experience may be interpreted in dU&tCftt way* in different cultural environments, 

giving rise to aftcrrtiitive 'outputs' or practice. In fact, the analogy between these two 

scis of process* sheds light on the nature of religious experience and religious 

symbols. Mathematical or biochemical descriptions of a system constitute an at. 

tempt to find general statements that can apply to many singularities. | n religion, 

symbolism may fulfil the «"" c P"T*>* a^ provide a unitying function in inter 

TtJtgtous dialogue 

NeiuSej overly deterministic approaches in science nor extreme rundamcnuiisrnm 

religion takes into account our need to he creative and to select intelligently between 
the many choices that lie before us. Nor do these philosophies support our convic, 
lion that, as mature individuals, wc bear responsibility for protecting and enhancing 
life, perhaps even as co-creators with the Almighty. 

For light and truth came into the world that we might have life, and have it more 
abundantly. 
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Introduction 



Ever since Edward Gibbon's Dedmeand Fal! of the Ranrnn Empire first published in 
P7*, scientists and secularly minded scholars have been predicting the ultimate 
demise of religion (<f, Dawkins 1998)- But, if anything, tdigious fervour is increasing, 
across the world, including in ihe United States, the worlds most economically 
powerful and scientifically advanced society. An underlying reason is thai science 
treats humans and intentions only as incidental dements in the universe (Russell 
194a), whereas for religion they arc central. Science is not particularly well suited 10 
deal with people's existential anxieties including death, deception, sudden catas- 
trophe, loneliness, and the longing for loveor justice. It Cannot tell u* what we aught 
to do, only what we can do {Sartre 194*1- Religion thrives because it addresses 
people s deepest emotional yearnings and society's foundational moral needs. 
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Introduction 



Ewr since Edwaid Gibbons Decline ami Fall of the Roman Empire, first published in 
1776, scientist and secularly minded scholar* have been predicting the ultimate 
demise of religion <cf Dawkins 1998). Bur, if anything, religious fervour is increasing 
acrwi Ihe world, including in the United Stales, the world's morf economically 
powerful and scientifically advanced society. An underlying reason is that science 
ireats humans and intentions only as incidental elements in the universe (RusseU 
WS), wheieas for religion they are central. Science is not particularly *cil suited to 
deal with peoples existential anxieties, including death, deception, sudden catas- 
trophe, loneliness, and the longing for love or justice. It cannot tell us what we ought 
to do. only what we can do {Sartre w«>- Religion thnves because it addresses 
peoples deepest emotional yearnings and society's foundational moral needs. 



Science, then, may new replace rO&m in the lira of most people ami fa any 
iocictv thai hope* to wviv* for very lone, Bui science am help us understand bow 

uioas are structured in and across individual minds and societies—^ «|uiva. 
Irmly for our purpose, brains and cultures— and afco. in a strictly Ottferk] Kue, 
why religions endure- Recent advances in cognitive science, a branch of psychology 
with roots aba in evolutionary biology, focus on religion in general, and on *war c . 
ness of the supernatural in particular, as a converging by-product of several cognitive 
and cmotioruU mechanisms lhal evolved under natural selection for mundane 

adaptive tasks (Atran 2001). 

As human beings routinely interact, they naturally tend to exploit these by. 
products to solve inescapable existential problems that have no apparent svorklry 
solution, such as the inevitability of death and the ever-present threat of deception by 
others. Religion involves costly and hurd-to-fakc commitment to a counterintuitive 
world of supernatural agents who are believed to master such existential anxieties 
(Alran and Noreo?avan 5004). The greater ones display of costly commitment 10 
that faetuall v absurd world— as in Abrahams willingness to sacrifice his beloved son 
for nothing palpable save faith, in a 'voice' demanding the killing— the greater 
society* trust in that persons ability and will to help out others with their incscap- 
able problems (Kierkegaard h»-»3J MBS)- 1 



Religion as an Evolutionary 
By-product 



Explaining religion is a serious problem for any evolutionary account of human 
thought and societv. All known human societies—past or present— bear the very 
substantial costs of religion s material emotional, and cognitive commitments to 
tKtualLr impossible, counlenmuitiw worlds from an evolutionary standpoint, the 
reasons why religion shouldn't exist are patent. Religion is materially expensive, and 
it is unrckmingfy counterfcctual and even counterintuitive. Religious pract.« 
costlv in terms of material sacrifice (at least one's prayer tiinc). emotional expenoV 
iture (mating fears and hopes), and cognitive effort (mainiairungboth factual and 
counterintuitive networks of beliefs). 

Summing up the anthropological literature on religious offerings. Raymond Fotb 
( t9 6y 13-16.) concludes thai "sacrifice is gyving something up at a cost "Afford II 
not.- the attitude seems to be'. That is why sacrifice of wild animals which an be 

l The outline* of ihe (actually p«po*efOiis world ft person is commuted mi tnusi be tluraL 
by a ugnifkant part of society, leu the person be considered a davianl P^hotMlh or IOd* 
path («* lest Abraham's wilhngness 10 sacrifice til Moved son Isaac be « wdeiid altcmfuvj 
murder ai child abuse). 



girded « the &** B ift °* nature is rarely allowable or efficient' (Robertson Smith 
jitf), AJ Bill Gates aptly surmised,' fust in term of allocation of timcresourca, 
IP b not very efficient. There's a lot more I could be doing on a Sunday 
naming- (cited in Keillor w»» 
FyflctionaJUt arguments, including adaptation!*! accounts, usually attempt to 
ftet die Apparent functional disadvantages of religion with even greater functional 
ifvinUgt** There are many different and even contrary explanations for why religion 
ristt in terms of beneficial functions served. These include functions of social 
bolstering group solidarity, group competition), economic (sustaining public 
N)d.s surplus production), political {mass opiate, stimulant to rebellion), intellec- 
(explaining mysteries, encouraging credulity), .ind emotional (allaying terror 
i anxiety) utility, as well as health and well-being (increasing life orpectancy. 
lance f death). Many of these functions have obtained in one cultural context 
(ftoiher; yet ill have also been true of cultural phenomena besides religion. 
Soch descriptions of religion often insightrulry help to explain how and why given 
religious beliefs and practices provide competitive advanuges over other sorts of 
ideologies and behaviours for cultural survival. Still, these accounts provide little 
njbnatory insight into cognitive selection factors responsible for the ease of acqui- 
arjan at religious concept by children, or for the facility with which religious 
practices and beliefs arc transmitted across individuals. They have little to say 
about which beliefs and practices— all thing* being equal— are most tikcly to recur 



* In sum, religious sacrifice generally runs counter to calculations of immediate utility. 
wch that future promises are not discounted in favour of present rewards. In some cases, 
perftee is extreme. Although such cases tend to be rate, they are often held by society as 
rdipotuEv ideal: e-g- sacrificing one's own life or nearest kin. Researchers sometimes take such 
«s« u prim* fane rf-vidertce of 'true' (non-kin) social altruism (Rappaport 15799; Kupct >99&). 
m croup selection, wherein -^dividual fitness decreases so thai overall group fitness can 
tncrea* [relative to the overall fitness of other, competing groups) (Sober and Wilson 199& 

vVilson 2oo:J. But this may be an illusion. 
Con niddcterrarismtAuan2oo3).Thc'OaihioFihad uken r^ recruife to tftffki al 

itnaor,. a PakistwH-tas^ ally of Al Qacda, affirms that by their sacrifice they help secure the 
futuje of their 'rawnuY of rktrve kin: 'Each Imartrrl ha* a *p«ial placo— among them arc 
brothers, just as there ase sons and those even more dear.' In rdipousW inspired su.ciile 
terrorum. these sentiments are purposely manipulated by orpniMHonal leaders and <""»"* 
10 the advantage of the manipulating elites rather than the individual (much as the rasi lood 
or *tr drink industries manipulate innate desire* for naturally scarce wmmoditic* Uke fatty 
foods and sugar to ends fhn reduce personal fitness but benefit the nunipuUmfj: institution I 
No 'group selection' is involved for the sake of the cultural Vur^Tganism* < Wilson aMtt; it 
Krwber to6 3 >-uke a bee for its hiw-but only cognitive and emotional manipulation ot 
some individual* by others. In evolutionary terms, cmew for status and dignity may- represent 
proximate means to the ultimate end of gaming KfOUXCes. but, as with tfthcr pmnmate rneam 
(eg ate love), they may become emotionally manipulated ends in tbemscrve* (T*sohv 

and Cosmides 309a). 
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m diflrimi cultures and are most disposed to cultural variation s ind elaboration. 
Kane pwfidl Ai ciwiiuve peculiarities of religion. sue* as: 

. WhT<*o "B^ 1 concept predominate in religion? 

. SWlT are supernatural agent concepts culturally univen*l> 

* Why are some supeniAUjra) agent concept? inherently better candidates for cuh lL ral 

selection than others? 
. Why is ir necessary, and how is it possible, to validate belief in supernatural ageni 

>ncctns thai it? logically and factually inscrutable* 
. How d it possible to prevent people from deciding that the existing moral order is 

simplv wrong or arbitrary and from defecting from the social consensus trough 

denial dismissal, ot deception? 

This argument does not entail that religious belkfs and practices cannot perform 
{ffleial Funciions. or that the successful performance of such functions docs not 
contribute to the survival and spread of religious traditions Indeed, there is sub- 
stantial evidence that religious beliefe and practices often alleviate polenlialry d» 
fbnctional stress and anxiety ( Ben-Amos 1994; Worthington cr al r 1996) and maintain 
social cohesion in the race of real ot perceived conflict (Allpon 1956; Pyszczynski ■ «t 
1999) It does trnplv that social funciions arc not phytagenctkally responsible for 
the c«uiirive structure and cultural recurrence of religion. The claim is that religion 
is not an evdutionarv adaptation per sr, but a recurring cultural byproduct of 
the complei evolutionary landscape that sets cognitive, emotional, and material 
condition* for ordinary human interactions (Kirkpatrick 1999; Boyer 2001; Atran 
2002; Pinker 2004)- Religion exploits ordinary cognitive processes to display pa* 
siooateJy costly devotion 10 counterintuitive worlds governed by supernatural agents. 
The conceptual foundations of religion art intuitively given by taskspecifk pan 
human cognitive domains, including folk mechanic*, folk biology, and folk psych- 
oloev Core religious beliefs minimally violate ordinary notions about how the world 
is, with all of its mescapable problems, thus enabling people to imagine jiiuniuaHr 
impossible supernatural worlds that solve existential problems, including death and 

deception. 



The Supernatural Agent: Hair 
Triggered Folk Psychology 



Relics invariably centre on supernatural agen. concepts, such as god*, Ev- 
angels, ancestor sp.riis. and jinns. Granted, noo-ddstie 'thcolojiw. «*• tf 
Buddhism and Taoivm. decimally eschew personifying the wpemMural or )»» 
i« nature wi* supernatural caiHC*. Nevertheless, common folk who es po«c Mhe* 
fa,thi routinely enter i.,.n belief in an array of gods and .pints that beh;,« counter- 



iilijiurtly in way? that are inscrutable to factual 01 logical reasoning. 1 Even Buddhist 
, fe riuiaity ward off malevolent deities hy invoking benevolent ones, and con- 
ceive altered suits of nature as awesome " 

Mundane agent concepts arc ccnlt.il players in what cognitive and developmental 

— AologiatS refer to as 'folk psychology' and 'theory of mind'. A reasonable specu- 

1 m iv chat agency evolved as a hair-triggered response in humans, whn needed to 

, •juuimaticjlly' under conditions of uncertainty to potential threats (and 

poiumiues) by intelligent predators (and protectors). From this evolutional 

Kgmecthrt, agcnci ls J son of Annate Releasing MecrinnisnV (Tjnber^cn 19*1! 

(hose onginul evolutionary domain encompasses animate objects but which inad- 

WTtenfly extends to moving dots on computer jcrecm. voices in the wind, feces in 

•louds. and virtually any complex design en uneertani situation-al oplmeivn vrigta 

{Guthrie 1993? Hume | 1757I 1956)-* 

Experiments show that children and adults spontaneously interpret the contingent 
movements of dots and geometrical fiirms on a screen as interacting agents with 

1 JtlEhcnigh die Buddha and the burfdhas are not regarded as gods. Buddhist* CtWT> 
corxcive of them as 'counter-intuiiive agents' (PyysiiiMn aoojl. In Sri 1-inka. Sinhalese 
relic* of the Buddha haw miraculous powers. In India. China. Japan. Thailand, and Vietnam, 
(here arc ma^ic mountains and forests associated with the Buddha and ihe literature and 
folklore of every Buddhbrt tradition recount amazing events surrounding ihe Buddha and the 

bpddhas. 
- Erperimcnts with adults in ihe USA (Barrett and tail i«6> and India (Barrett 1998) 

Bb$tifttruNe^betwwnthwlc#^ 

concepts. When asked to describe iheir deities, subjects in both cultures produced abstract 
ind consensual theological descriptions of gods as being aMc to do anything, anticipate and 
reaa to everyihing at once, always know ihe right thing to do. and able co dispense entirely 
vriih perceptual information and calculation. When asked to respond to nauTtiro* about 
ihese same god*, the same subjects described the deities as being in ordy one place at a time. 
puzaling over alternative courses of action, and looking for evidence in order to decide what to 
Sou g. to first save lohnnv. who's praying for help because hi> font is stuck in a river in the 
USA and the water is rapidly rising: or to first save Liltk Man. whom he has seen tall on 
railroad tracks in Australia where 4 train is fast approa^hir 

' When triggered by a certain range of stimuli, an innate releasing mechanism automat- 
fcauy unleashes a sequence of behaviours that were namralry selected to accomplish some 
•daptivc task in an ancestral environment. Conswlef food catching behaviour in trogs. Wl*en 
1 flying insect moves acrow the frog's field of vision. bug-dcWCtor erfls are activaied in the 
frogs brain. Once activated, these «lb in turn massively Urc other*, in a chain reaction that 
tnuhf results in the frog shooiing out it* tongue to caich ihe uHeA The bug^ecior a 
primed to respond to any small daric object that suddenly enters the w>ua! nekL Foe each 
nnmraf norrmii, thctc is a proper domain and IpflwWy empty 1 acttul domain iSpcrber i«ht, 
. ^rsfir afflfNtfu is information truU il is the device* naturally selected mnctwn to |J«» 
The atiuai Jomitm » any information in the organism's environment that uiksfin the <*"«* 
tnpul conditions, whether or not die infoniUUcn is runctninalty relevant lo ancestral tasJc 
demandi-i,e whether or not it also belong* to to proper dtmuun, II u>*S msecubcicingto 
tbe proper domain oT6«f> food catching device, then small wads ol black paper dancing an 
a string belong, to the actual Jomatn. 



distinct goals and internal motivations for reaching those goals (HewJei ,. ,| Simmd 
l944 ; Premack and Prernack ltttt Bkwm and Veres 1999; Cribn a tiL i 9w ). Such a 
biologically prepared, or modular', processing programme would provide a rapid 
and economical reaction to a wide— but not unlimited— range of stimuli that wxOd 
have been sttrirticaltv associated with the presence of agents in ancestral environ, 
merits. Mistakes. 01 fake positives 1 , would uwallr carry little com. whereas a true 
rcvpon** coruM provide the margin of survival (Sdifcraan io?t; Geary and Huffman 

1002>. , . . 

Our brains niay be trip wired to spot lurkcrs. and to seek protectors, where 

condmooi- of uncertainly prevail (when startled, at night, in unfamiliar pLwcs, 

during sudden caUSTrophc. in the face ©! solitude, illness, prospects of death, etc), 

PUusibh. the most dangerous and deceptive predator for the genus Homo since the 

late Pleistocene has been Homo itself- which may have engaged in a spiralling 

behavioural and cognitive arm* race of individual and group conflicts { Meander 

19*9). Given the constant menace of enemies within and without, concealment, 

deception, and the . v to generate and recognize false beliefs in others would 

favour survival. In potentially dangerous or uncertain drcumsunces, it would be best 

to anticipate and fear the worst of all likely possibilities the presence of a deviously 

intelligent predator. 
From an evolutionary perspective, it's better to be safe than sorry regarding the 

detection of agency under conditions of uncertainty. This cognitive proclivity would 

feour emergence of mlevolcnc deatici in all cultures. just as a countervailing 

Darwinian propensity to attach to protective caregivers would favour Ihc appearance 

of benevolent deities. Thus, for the Caraja Indians of central Brazil, intimidating or 

unsure regions of the local ecology are rckgiously avoided: "The earth and under 

work! are inhabited by supernatural* There are two kinds. Many are amiable and 

beautiful beings who have friendly relation* widi humans... others m ugly and 

dawum monsters who cannot be placated Their mod* are avoided and nobody 

fishes in theii pools' (tipkind 1940: U9l Similar descriptions of supernatural* 

appear in ethnographic reports throughout the Americas, Africa, Eurasia, and 

Oceania CAtnm iooz). 

In addition, humans conceptually create information to mimic and manipulate 
conditions in ancestral cnWronments that originally produced and trigger ed evolved 
cognitive and emotional dispositions tSpccbcnW*). Human, habitually fool tfuv 
own innate releasing programme*, as when people become sexuaUy amiscd by 
make-up (which artificially highlights KXuaUy appealing attributes), fabricated pet- 
fumes, or undulating lines drawn on paper or dots arranged on a computer screen- 
that is. pornographic pictures* Indeed, much of human culture— for better or 

♦ An ctMmpk from ethology offers * parallel. Many bird ipecies have n«U par -itfari J 
other .pedes. Thus, the cuckoo deposits egg* in passerine ncsb, tricking the fmfcr paren 
mio incubating and feeding the cuckoos yoem> Nestling European Otfcm often *■ «* 
host parmu iHamfton and Oruns 15,6s); -The young cuckoo, with *> huff «« ami ^ 
be^ng call, ha* cdenuy evolved in exaggerated form the stimuli which cbcii the fees** 



-vrie— can be arguably attributed to focused stimulations and manipulations of our 

rvcit*' ,nnaT ' F™^"" 1 ^ 5uch manipulation* cm serve cultural ends far removed 

e ancestral adaptive tasks that originally gave rise 10 the cognitive and 

motional faculties triggered, although manipulations for religion often centrally 

'nvolve m* collective engagement of existential desires (e.g. wanting security) and 

oi (eg, fearing death). 

Recently, numbers of devout American Catholics eyed the image of Mother Teresa 
n fl cinnamon bun sold in a Tennessee shop. Latinos in Houston prayed before a 
ision of the Virgin of Guadalupe, whereas Anglos saw only the dried ice cream on a 
ment . Cuban exiles in Miami spotted the Virgin in windows, curtains, and 
JevistOD iftcr-irrutgcs as long as there was hope of keeping young Elian Gonzalez 
from returning to godless Cuba. And on 9/11. newspapers showed photo* of smoke 
allowing from one of the World Trade Center towers that seem|ed] to bring into 

*ru5 the face of the Evil One. with beard and horns and malignant expression. 
*vmuoiiting to many the hideous nature of the deed that wreaked horror and terror 
upon an unsuspecting city' ('Bedeviling: Did Satan Rear His Ugly Face?'. Philadelphia 
Daily News, 1-5 September 2001). In such cases one sees a culturally conditioned 
emotional priming in anticipation of agency. This priming, in turn, amplifies the 
information value of otherwise doubtful, poor, and fragmentary agency-relevant 
stimuli- This enables the stimuli (e.g. cloud formations, pastry, tee-cream conforma- 
tions) to achieve the mimimal threshold for triggering hyperactive facial recognition 
and body-movement recognition schemata that humans possess- 
In sum. supernatural agents m readily conjured up perhaps because natural 
selection has trip-wired cognitive schema foe agency detection in the face of uncer- 
tainty. Uncertainty is omnipresent; so, too. trie hair-triggering of an agency detection 
mechanism thai readily promotes supernatural interpretation and is susceptible 10 
-..irious forms of cultural manipulation. Cultural manipulation of this modular 
mechanism and priming facilitate and direct the process. Because the phenomena 
that are thereby created readily activate intuitively gjvca niudular processes, they are 
more likely to survive transmission from mind to mind under a wide range of 
different environments and learning conditions than entities and information that 
are harder to process (Atran 1390; Boyer 1094K As a result, they are more Likery to 
become enduring aspects of human cultures, such as belief in the supernatural 

'Minimally coimlerintiUuve' worlds allow supernatural agents to resolve existen- 
tial dilemmas. Supernatural agents, like ghosts and the Abrahamic I5eity and Devil 
are much Uke human agents, psychologically (having belief, desire, promise, infer- 
ence, decision, emotion J and biologically (having sight, hearing, feel, taste, smell, co 
ordination), although they lack material substance and some associated physical 



response of parent passerine birds, . . . Thi*. like lipstick in the courtship of mankind, dew* 
r*l« succcmIuI exploitation by means of a "super. stimulus'" lUek >«*8>. late online. 
cuckoos have evolved perceptible "gnats m manipulate the pa**nne rwrvm. 
initiating and then arresting or interrupting normal processing. In this way, ciwfcoo* are «We 
t« subvert and co-opi the passerine's modularized survival mechanism*. 
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constraints, fa we «U1 ** in die netf section, these imaginary world, .ire do* 
enough w faau.il. everyday worid* to be perceptually compelling ami cmictptatfy 
iMCtaHe. but flkO Mirprinng cnoU^a to capture Mention and ? nmc memnry, an j 
thus contagiously' lo spread tain mind to mind. 



Cultural Survival: Memory 

Experiments with Counterintuitive 

Beliefs 



Manv factors are important in determining the extent to which ideas achieve a 
cultural Jevd of distribution. Some arc ecological, including the rate of prior eatpos- 
onto an idea in a population, physical B well u social facilitators and barnersto 
communication and imitation, and institutional ^irucTures that reinforce or suppress 
an idea. Of all cognitive ladors. however, mnemonic power may he the single motf 
important one at any age iSpcrber 1996K In oral traditions thai characteruc most 
human cultures throughout history, an idea that is not memorable cannot he 
transmitted and cannot achieve cultural success (Rubin 1995). Moreover, even if 
two ideas pass a minimal test of memorability, a mote memorable idea ha* a 
transmissioii advantage over a less memorable one tall else being equal), to ■ 
advantage, even if small at the start, accumulate* from generation to generanon of 
transmission, leading to massive difference* in cultural success at the end. 

One of the earliest accounts of memorability and the transmission of counter- 
intuitive cultural namtim was Barlklt's (1932) classic study of The war of the 
ghosts' Banlctt examined the ways In which British university student* remembered, 
and then transmitted- a Naiiv* American folk tale. Over successive reletting* uhbe 
Morv some culturally unfamiliar items or events svere dropped- Perhaps. Rartlctis 
most' striking finding was that the very notion of the ghosts-so central to the 
story— was gradually elimuiatcd from the retelling, suggesting that count, 
elements are ax a cognitive disadvantage. Barileu reasoned that items mconststen. 
with students* cultural expectations were harder to represent and recall, hence less 
liVelv to be transmitted than items consistent with expectations. 

In recent years, though, there has been growing theoretical and empirical worMo 
suggest thai mininuIN counterintuitive concept are cogmUvely optimal: that lUney 
en r ov a copifove advantage in memory and trauwrnsnon in commuracat.01!. M 
jpous befatfr are counterintuitive bemuse they violate what studies in cognitive 
topology and developmental psychology indicate arc universal nprtM 
about the worlds everyday structure, including basic categories of mtyitiveoiiui 
ogy . U- the ordinary ontology of the everyday world thai is built into the Ungua^ 
learners semantic system (e.g. person, animal, plant, and substance; see Atran 0W 



HciiRK)» $ 1<,cas a,e S encri * IJv tneonsUtenl with tact-based knowledge, though not 

JomJy- Beliefs about Divisible creatures who tranifurm themselves at will or who 

rceive event* that are distant in time or space flatly contradict factual assumption* 
Lwo^i physical, biological, and psychological phenomena (Atran and Spcibet 99a I 
rtnseauently, these beliefs will more likely be retained and transmitted in a popu- 

. . nail random departures from common sense, and thus, become pari «f the 
roups culture. Insofar as category violations shake basic notions of ontology, they 
re atienlifln-arrcstiilg and hence memorable. But only if the resultant impossible 
<oilds remain bridged to the everyday world can information be stored, evoked, and 

jinmitted. As a result, religious concepts need little in the way of overt cultural 
enfesentaiion or instmction to be learned and transmitted. A few fragmentary 

native descriptions or episodes suffice to mobilize an enormously rich network 
of elicit background beliefs ( Boyet W± 1001 J. 

gaste conceptual modules — naturally selected cognitive fheurties—are activated by 
uh that fall into a few intuitive knowledge domains, including folk mechanic. 
(inert object boundaries and movements), folk biology (species configurations and 
relationships), and folk psychology (interactive and goal-directed behaviour), Or- 
dinary ontotogScal categories are generated when conceptual modules arc activated. 
Among the universal categories of ordinary ontology arc person, animal, plant, and 
substance- Tlie relationship between conceptual modules and ontological categories 
K represented as a matrix in Tabic 25.1. 

Changing the intuitive relationship expressed in any cell generates what 
Pascal Rover (1000) calls a "minimal counterinsuition' For example, switching the 
cell (- folk psychology, substance) to (+- folk psychology* substance) yields- a 
thinking lawman, whereas ssvitching (+ folk psychology, person) to I- folk psych- 
ology, person) yields an unthinking zombie (ci Barrett 2000). 7 

In one series of experiments. Barrett and Syhnff (1001) asked participants to 
remember and retell Native American folk ules containing natural as well as n<m- 
Euturalescnts or objects. Content analysis showed that participants remembered 92 per 
cent of minimally counterintuitive items, but only 71 percent o£ utfUfittK items.- These 



* These are general, bui not exclusive, condition* on supernatural being* and events. 
Intervening perceptual, contextual, or psyeho-ihcmatic factor?, however, can whan & e the 
Odds. Thus, certain natural *urwnces— mountains, was, clouds. Sun, Moon, planetv-are 
associated with perceptions of great size Of distance, and with conceptual* at grandeur and 
coniinuDUJ or recurring duration. They ate, as Freud surmised, p&^hol^calry P"™K™ 
object* for focusing the thoughts and emotions evoked by existential anwetes Like death and 
eternity. Violation of fundamental social norms also readily lends itself to reJigaOW interpret- 
ation ieg. ritual incest, fratricide. Slams irvcraJi. Finally. supernatural apcru concept* tcr*J 
be emotionally powertulbecause ihey trigger evotunonary urvival tempUio. .This also nulco 
than aitenuon-aroiing and memorable. For example, an all-knowing Moodrnirsiy Unty » a 
better candidate for cultural survival than a do-nothing doty, howevef oflBllKieirt 

• Barrett and Nyhoft" Hoot 70) list in. common item* a being thai can *ce or hear t tulip 
dial »re not n» far away' a specie* thai will die if it docsaH get enough nourishment or . 
teverery damaged" an object that U e*sy to .ee under nurnuS ti&hiing coi.dil.oiu. >uch KeaW 
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Tabic 25.1. Mundane relations between naturally selected conceptual domains 
and universal categories of ordinary ontology. 
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results, contrary to the finding* in Butku's classic experiments, stem to indicate thai 
minimally counterintaiilive beliefs arc better feezed and transmitted lhan intuitive 

Importantly, the effect of tounterimuitweness on recall b not linear. Tew many 
ontological violations render a concept too counterintuitive to be comprehensible 
and memorable. Bow and Ramble Uooi) demonstrated that concepts with too 
many violations went recalled less well than those that were minimally couma 
intuitive. These results were observed immediately after exposure, as wcO a* after a 
thre^momh delay, in cultural samples as diverse as the Midwestern United States, 
France. Gabon, and Nepal. Consistent with the idea that this memory advantage i* 
related to cultural sullcss, a review of anthropological literature indicates th* 
religious concepts with too many ontoSogical violations are rather rare < fioyer 1994 

Although suggestive, these studies leave several issues unresolved. For example, 
whv don't minimally counterintuitive concepts occupy most of the narrative struc- 
ture of religions, folk laks, and myths? Even casual perusal of culturally successful 
materials, like the Bible, Hindu Vcdas, or Maya Poput Vuh, suggests that counter 
intuitive concepts and occurrences we a minority. The Bible consists of a succession 
of mundane events— walking, eating, sleeping, dreaming, copulating, dying, marry- 
ing, fighting suffering storms and drought-interspersed with a few counlcnntiutive 
occurrences such as miracles and appearances of supernatural agent* like God, 

Call to tar below ordinary erpecutiom that communication should carry I0W new flfjaKail 
iiifcmui.cn that Barrett and NyhofTl umai-il report ^™» "ems were rememryeU - 
poorly relative id other item*. - In some instances ol retelling these items, P™*r»»«™ 
TO «ufc* rhe common property sound editing or amStuL* In other woruV some .1*1*1 
Tried to meet minimum condign* of relevance I Sperher and Wilson IW h R* the m*» !«". 
common items tailed these minimum standard* for successful comniunKanoK. 






fAt, and ghost*. One passible explanation for this is thai countenntuitive ideas arc 
HBOiitCed in narrative structures. To the extent thai narrative with many 

nflMrlntuiuVo element* are at a cognitive disadvantage* cognitive selection at the 
rrathe Wcl would favour minimally counterintuitive narrative structuie*. 
In one study that tested this hypothesis, Norertzayan, Atran. Faulkner, and Schaller. 
1 press; Atran and Noreruayan 2004) analysed folk tales possessing many of the 
untcrintuilive aspects of religious stories. They- examined (1) the cognitive structure 
f Grimm Brothers" folk tales, and (2) the relative cultural success of each tale 
measured in tentts of stable patterns of retention of story elements over time. The 
rtothesiztd non-linear relationship between the frequency of ctHUJlerintuitive 
It menu and cultural success was confirmed (Figure 25.11). Minimally coumerintui- 
■'k tales (containing 1 wo or three supernatural cvcntiOf objects) constituted?* s 
cent of the culturally successful sample, whereas stories with fewer courtter- 
irtuidve elements (less than two J, and with excessive numbers of counterintuitive 




F« 25.1. Frequency dirttibutic* of eounttri^ 

svtcuifiil end unsuccessful fallrtales The y-«« h the f^eocy cistr ibutiM of cul« ■»- 
cessful and unsuccessful folk tales- The i-«h is the number of eounteraraiitives in each folktale. 
Thenutntar ofcounlcrMTu.tiwes for some folk tal««ei*«fseBasafrKt«n|1.5.2.5.rle.].ni«»s 
p<cjuk when th* two raters who counted disagreed, their rat inas were avenged Successful rales 
duslerrdv*rthirttheran S eof 2-3 counlennhiitives: unsueeessful tata hadsnatdotritwtton. 



dements (more than three) constituted only 30 P" cent and 33 per cut of fa 
culturally successful sample, respectively- Overall, minima) countcrintuirivencsspr*. 

dicicd cultural ««** of folk Mfc * nccun,ltl y " T^ r ocnl °* < nc time. Perceived 
memorability and ease of transmission, but not other features of the folk talc (eg 
whether the tale contain* a moral lesson, interest value to children), partly mediated 
the relationship between minimal eountcriniuitivencss and cultural success. While 
results indicate that cultural success is a nonlinear (inverted U-shaped) function of 
the number of counterintuitive elements, success was not predicted by unusu;i] 
tamiive elements that are otherwise intuitive. 

If memorability is the critical variable that mediate* the effect of minimal conntrr- 
irHuitivenessoa cultural success, than minimally counterintuitive knowledge struc 
inrcs should enjoy superior memory in the long run. To test this hypothesis more 
directly, in a related study Atran and Norcnzayan (2004) examined the short- and 
long-term memorability of knowkdgc structures that systematically varied the pro- 
portion of counterintuitive elements. Our methodology difTcred from prior studies by 
employing Twfe lewd 1 concepts (e.g. thirsty door) that are cogtutively privileged 
(Rosen er at 1976), and are most commonly found in supernatural narratives. 
Participants WOT not cued to expect unusual events Or to transmit interesJing stories 
to others. Instead, a standard memory paradigm was used to measure recall. 

rnesmdyexamincdthemeniorahi%ofintuitivef!NTland minimally coumcr- 
umntive (MCI) beiicfe and belief sets over a period of a week. Two-word statements 
that represented INT and MCI items were generated. Each statement consisted of a 
concept and one property that modified it. INT ftstcments were created by using a 
property that was appropriate to the ontologieal category («* closing door). MCI 
statements were created by modifying the concept by a property that was transferred 
from another ontologkal category (e.g. thirsty door). This procedure explicitly opef ■ 
ationalkesmiiumalcountexintuittv-encssas the transfer of a property associated Kith 
the coiteonceptuai domains of folk physics, folk biology, and folk psychology from an 
appropriate ontologica! category (person, animal, plant, substance) to an inappro 
prate one. For example, a thirsty door' transfers a folk-biological property (thirst) 
from its proper category (animal) to an improper category (inert object/substance). 
US students rated these beUefe on degree of supcrnatu rain ess using a ra-pomt 
Liken scale, with MCI beliefs significantly more likely to be associated with super 
naturalness than INT beliefs. Although no differences were found »n immediate 
recall, after a one-week delay minimally counterintuitive knowledge structure* kd 
to superior recall relative to all intuitive or maximally counterintuitive structures,' 
.Heating the curvilinear function found in the folk tale analysis. With YuW 
Maya speakers, minimally counterintuitive beliefs were again more resilient than 

• MaatmUv countenmuu.vc lutencrtb (MXd) were created by modifying ■ *«"«£ 
win two properties «*en from another orrtologieal category < e.g. ^^* ^^*~a 
control foV rneniory difference* en two- mttl thrcc-ord items, for each MXU ^ 
matching statement was generated, only one of the properties being countenn...u»T te* 
chartering climbing pig). 



vc pnf 5 T A follow- up study revealed no reliable difference* between the Yukaiek 
II nattcm after one week and after three months. (Atran and Norenzayan aooa,), 
Brfcating a cultural stabilization of the recall pattern. 

brief, minimally countcrintuiTivc beliefs, a* long as they come in small propor- 
hetr people remember and presumably transmit ihc intuitive statement*. A 
tail proportion of minimally counterintuitive beliefs give the story a mnemonic 
aniiiee over stories with no counterintuitive beliefs or with too many counter* 
■ tuirive beliefs, just like moderately spiccd-up dishes have a cultural advantage over 
■nd ur very spicy dishes. This dual aspect of supernatural beliefs and belief sets — 
tamaiOnsenskal anci counterintuitive— renders them intuitively compelling ytt 
fintashc. eminently recognirable but surprising. Such beliefs grab attention, activate 
intuition, and mobilize inference in ways that greatly facilitate their retention, social 
transmission, cultural selection, and historical survival (d. Atran 1001). 



Meta-rep resenting Counterintuitive 
Worlds: A Theory of Mind Experiment 






If counterintuitive beliefs arise by violating innately given txpectstions about how 
the world is budt. how can we possibly bypass our own hard- wiring to form counter- 
intuitive religious beliefs? The answer b that we don't entirely bypass common-sense 
understanding, butt conceptually parasitize it to transcend it. This occurs through the 
cognitive process of m^a- representation. 

Humans have a meiarepresenlalional ability to form representations of represen 
tations This allows people to understand a drawing or picture of someone or 
something as a drawing or picture, and not the **1 Thing. It lets as imagine fiction 
and gives us an ability to think about being in different situations and deciding whtch 
are best for the purposes at hand, without our luving to actuary live through (or die 
in) the situations we imagine. It affords uslhe capacity to model the work! in different 
wav* and to conidentsously change the world by entertaining new models that we 
invent, evaluate and implement, it enables US to become aware of our experienced 
past and imagined future as past or future events that are distinct from the present 
that wc represent to ourselves, and 50 permits us to reflect on our own atfCffltt 
allows people to comprehend and interact with one another's minds. 

MeU-representation also lets people retain half understood ideas, as when chil- 
dren come to terms with the world in similar ways when they hear a new word. * 
embedding half-bated (quasi-propositionah ideas in other factual and commo, 
sense beliefs, these ideas can iimmer through personal and cultural bdiet sterns 
and change them (Sperbcr ttfft Atran and Spcrber W>). A half-undcrsiood word « 
idea is initially retained meta representationally. as standing in for other ideas we 
already have in mind Supernatural ideas always remain meta-rcprescnUlionia 



After Dennett <W»). "**< Tcstarchct* in folk psychology, ot "theory n f mind; 
maintain thai attribution of mental states, such as belief and desire, to other petsoaj 
require* meia-represenUtional reasoning about false beliefs. Not until the child can 
understand thai other people's bcHefi are only rcpresentationv-and not jofl record- 
ings i>f the wiv things are-^ran ihe child entertain and assess other people's repre- 
sentation* as veridical or fictional, truly informative or deceptive, exact ot 
exaggerated, worth changing ones own mind tor or ignoring. Only then can the 
child appreciate that God thinks differently from people, in that only- Gods bdir6 

arc always troft 

In one of the few studio to replicate findings on theory of mind' in a small- 
scale society icf. Avis and Harris 1991!- Knight. Sousa. Barrett, and Arran (1004) 
ihowed forty-eight YuJcatek-spcaking children (twenty-six boy* and twenry-tw* 
rids) 4 tortilla container and told them. 'Usually tortillas are inside fob, bus, 
but 1 ate (hem and pit! These starts inside/ Ihcv asked each child in random order 
what a person. God (dyoas). the Sun (k"w\ principal forest spirits iyumU ftu'oK 
'Hasten of the Forest"), and other minor spirits ( tfiiuht') would diink was in the box. 
As with American children {Barrett ef aL 2001). the youngest Yukatefc C4 yean) 
overwhelmingly attribute ime beliefs to both God and people in equal measure. 
After age 5. the children attribute mostly false beliefs to peopic but continue to 
.ittnbutc mostly true beliefs to God. Thus, 33 per cent of ihc a year-olds said that 
people would think tortillas were in the container versus 77 per cent of 7-yeai-olds. 
Bv contrast, no significant correlation was detected between answers for God 

and ace. 

Collapsing over ages. Yukatek children attribute true beliefs according to a hier- 
archy of human and divine minds, one in which humans and minor spirits are seen 
as easier To deceive- Mental stales of humans were perceived as different from those of 
God. is well as from those of Masters of the Forest and the Sun-God. God is seen at 
an-knowinK. and local religious entities fall somewhere in the middle (Figure 15.2). 
Lowland Maya believe God and forest spirits to be powerful, knowledgeable agents 
that punish people who over-exploit forest species. For adults, such beliefs have 
measurable behavioural consequences for biodiversity, forest sustainability, and so 
forth {Atran tr aL 1002, 2005). tn brief, from an early age people may reliably 
attribute M supernatural* cognitive properties that are different from those of 

parents and other people. 

In bnef. human meta-rcpresenmional abilities, which are intimately bound to 
fuUy developed cognitions of agency and intention, also allow people to entertain, 
recognize, and evaluate the differences between true and false bclicfe. Given the eve r 
present menace of enemies within and without, concealment, deception, and the 
ability both to generate and to recognize fake beliefs in others would favour survival. 
But because human representations of agency and intention include representations 
of false belief and deception, human society is forever under threat of moral 
defection. If some better ideology is, likely to be available somewhere down the 
line, then (reasoning backward by induction) there is no more Justified Najrja lo 
accept the current sckology than convenience. 




Ra. 25,2. What's in the container? Yukatek Maya children's rtspomes to a false belief task. 



*S it happens, the very' same metacognitive aptitude that initiates ihU problem 
also provides a resolution through meta-representation of minimally counter imui- 
live worlds. Invoking supernatural agents who may have true briicfc that people 
ordinary Uck creates the ralional conditions for people to steadfastly commit worse 
jnothcr in a moral order that goes beyond apparent reason and self-conscious 
inlenst. In the limiting case, an omniscient and omnipotent Agent (e.g. the supreme 
deity of the Abrahamic religions) can ultimately detect and punish cheaters, ckfcci- 
:, -.. and free riders no matter how devious (Frank 19S8; Dennett 19*7}. 



Existential Anxiety: An Experiment on 
What Motivates Religious Belief 



If supernatural agenls arc cognitively salient and possess hidden knowledge and 
powers, then they can be invoked 10 ease eaJsiential anxieties such as about death 
and deception that forever threaten human life everywhere, lb test ihft Noren,avan. 
Hansen, and Atnin {20c* reported in Atran and Noreruayan 200a) built on a stuctt 



by Cahffl and colleagues (1994) dealing with the effects of idrccaline (adrenergic 
.uuvation) on memory. 

The hypothec was that existential anxieties (particularly about death) not on l y 
deeply affect how people remember cwib, but also their propensity u, interpres 
t»<aiQ in tern* of supernatural agency. Each of three groupv tfocflefce Hudcim^ 
primed with one of three different stories (Table 15.2): CahiU ei aLs uneventful story 
i neutral prime). CahiU •ft stressful story (death prime), and Mother uneventful 
Mory whose event structure matched ihe other two Tories bui whkh included 
prayer scent (rdigiou *J- Afterwards, each group of subjects read a nfcw y^ 

TwtH article {1 October 2001) whose lead ran; "Researchers at Columbia Uhtvenfy 
expressing surprise at their own findings, are reporting that women at an ; n vitro 
fertiiiiaiion clinic in Korea had a higher pregnancy rate when, unknown to the 
patients, n trangcr? were asked to pan, S 1 their success; The article was given 
under the guise of ■ Story about media portrayals of scientific studies'* Fm.% 
students rated strength of their belief in God and the power of supernatural truer- 
. lion (prmftr) on a nine-point scale 

The result* show that strength of belief in God's existence and in the efficacy of 
supernatural intervention (Figure 15.?) are reliably stronger after exposure to the 
death prime than to either the neutral or the religious prime (no significant differ- 
ences between either uneventful story). This effect held even after controlling for 
religious background and prior degree of religious identification. In J cross-cultural 
follow-up. seventynve Yukatek-spealdng Maya villagers were tested, using stories 
matched for event structure but modified to fit Maya cultural circumstances. They 
were al*> asked to recall the priming emits. We found no differences among prima 
for belief in the existence of God and spirits (near ceiling in this very religious 
society I. However, subjects" belief in the efficacy of prayer for invoking the dcii 
was significantly greater with the death prime than with the religious or neutral 
primes. Awareness of death more strongly motivates religiosity than mere exposure 
to emolionalry non-stressful religious scenes, like praying. This supports the daim 
that emotionally eruptive existential anxieties motivate supernatural Wfiefc* 

According 10 Terror Management Theory I TMt). cultural world- view is a principal 

biifoi^iwtheieiwordetfk 

10 get people to reinforce their cultural (including religious) world- view and derogate 
alien world- view (Greenberg er ai 1900; Pyswzymki rt al 1999) On this view, then. 
awareness of death should enhance bciief in a world- view-comislcnl deity but dnrnnnh 
bthef in a wrld-sTW-threateningdeity. An alternative view is that the need for belief w 
supernatural age**}" overrides world-view defence needs for death-aware sublets. 

To test these competing views, Noreruayan. Hansen, and Atran told seventy-llucc 
Amman undergraduates that the prayer groups described in the first exprnnicni 

» In control conditions, equally anweiy. provoking Kenari™ (eg- a ^£*f*J*J 
wberr denu! pain ii openenced) did not lead « stronger junxnuiural belief M0*«* 
whenever itfonpr anxiety W a* found in the mortality salience cond.t.on. contro l.ng «■ ^ 
eeporled anxiety In. d on the FANAS «fllcl failed to eliminate the effeel (New***" 

and Kanaeo. in prcv-j- 
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Fie. 25-3- Strength of belief in supernatural power after priming (ravtraf. religious, w deatH) 
jtk) then reading a newspaper article about the effect* of prayer on pregnancy. Vertical bar* 
represent margin of error at p = 0.05. 

above were Buddhists in Taiwan, Korea, and Japan. Supernatural belief was measured 
cither shortly after the primes, or after a significant delay between the primes and trie 
bdicf measures, When the primes were recently activated, as expected there was a 
stronger belief in the power of Buddhist prayer in the death prime than iti the control 
prime. Remarkably, death primed subjects who previously Sclf-idcriUfied as strong 
believers in Christianity were more likely to believe in the power of Buddhist prayer. 
1st the neutral (control) condition, there was no correlation between Christian 
identification and belief in Buddhist prayer." Given a choice between supernatural 
belief versus rejecting an alien world-view {Buddhism), Christians chose the 
former. This finding is difficult to explain in terms or bolstering a proprietary 
cultural world-view. 

There was no evidence for differences in recall of priming, «nu after 
subjects rated strength of belief in God and the efficacy of supernatural intervention. 
With this in mind, note that uncontrollable arousal mediated by adrenergic 
Activation (eg. subjects chronically exposed to death scenes) can lead to Post- 
Traumatic Stress Syndrome if there b no lessening of terror and arousal within 
hours; however, adrenergic blockers (e.g. propranolol, guanine, possibly and- 
ckpressants) can interrupt neuronal imprinting for long-term symptoms, as can 

" Under control conditions, the Christian subject* are unwilling to believe in ttoJdha or 

sWnic spirits, and they believe in God far more than they Mm in Buddha or ^ui- 



-I - 



comiiivc-hchavioural *«*CT (work by Charles Marrnardiwwwed in McReady loos- 
9) A plausible hypolhctU fa ih-it heightcflcd expression of ntjgioshy following 
exposure 10 death scenes that provoke existential anxieties may aki s, 
blodang function- It remains to tesi the further claim chat enstential simieUcs not 
only *pur rapecMturtl beliefs but that these beliefs arc in turn affectively valichtad 
by ^Hupng the very emotion that motivate behefm the supernatural. 



Conclusion 



None of this is W say that the 'real' function of religion and the supernatural is to 
promise relief of all outstanding existential anxieties, any more than the taction of 
religion and the supernatural is to neutnliu moral relativity .and establish *xkJ 
order to give meaning to an otherwise arbitrary existence, to explain the unobscrv- 
able origins of things, and so cm. Religion has no evolutionary functions per * 
Rather, existential anxieties and moral sentiments constitute— by virtue of cvofai. 
Hon— ineluctable elements of the human condition; and the cognitive invention, 
cultural selection, and historical survival of religious beliefs in the supernatural owe 
much to its success bl accommodating these demons. Other factors in the persrst- 
ence of religion as humankmd's provisional evolutionary destiny involve natvnlli- 
selected elements of human cognition. These include the inherent susceptibly of 
leluaous beliefc 10 modularized (inflate, universal, dom-nnspecific) conceptual 
protrssinE systems, such as folk psychology that favour the sixrvival and recurrence 
of the supernatural within and across minds and societies. 
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CHAPTER 26 



VARIETIES OF 
NATURALISM 



OWEN FLANAGAN 



The Many Meanings of Naturalism 

_^__.______ -■-... 11 ■ — — — I f 'II — - * — * ..—"".—.— ■ ■■*' 1 



Hoc are same thing* naturalism' has been liken 10 mean or imply. 

1. Philosophy should •respect - , be informed by. "wholeheartedly accept' the methods 

and claims of science. 

2. When a well- grounded philosophical claim and an equally well-grounded Sacn- 
tific claim are inconsisteni (whatever ■equally well-grounded' means), the sda- 

tjfie claim irumps. . 

J. Philosophical questions are not distinct from scientific quationj-they diner, if 

they do differ, only in level of generality. 



Thb chapter has had the longo. A*Ufe, on and oft of any paper I've ever written. TV 
J^uL «a*e b^an ,„ gr.dua.e H*f»» in .he tote w» wuh W. V. O. Qu™ ad * 
L PhU *udl. <*«* Berry, now both ta»* I dedica.e *» paper » tbeubvr. ,nd 
wort TTk oripnalancwral version of this e^y was delivered*, a conference on Nalunbw 
and AM-uhrtfa-' «« Bfaatahwvm. Pa-. *m* ■ d««k ago- I a* m* gratAT to 
M^ue. Silben.em. Al Planting Stuan Stat* Susan Haact and Mkhad Ru* for M P U 
diaemaioia during that wonderful summer week in Feanayh-anja. O-e and ■»•»*« 
CMimwdoM oT die original we., delivered to audience* in Alhrm. &**•. -"*•>» 
Greece, and U» Angeles. St U,, lth»«, New Vork. and Ifc-taymn, ?*»*T™ 
audience,. Specal dunks also for the wisdom of Philip Clayton, |ohn ^*«*T 
Dmd^Hw S*ktak* Kevin Dclapp, And.ew Terpen. Tarn *g.B« «* - j 

Alex Ro«nbW^ L»»°« *"""* * < rf wlvim htiped ™ '" "' 
hope, a defensible and robua form of naturalism. 






Both science and philosophy arc licensed only to describe and explain the ways 

thing* are- 

n ih philosophy and science are. in addition to the businesses of description and 

rrnlarution, in thebusiness of giving naturalistic justifications for epidemic and 

ethical ideal* and norms. 

1 pre Is no room, or need, for the invocation of immaterial agent* or forces or 
cautf s in describing or accounting for things. 
MAfheirtaricJ and logic can be understood without invoking a Platonic (non- 

ruturalistic) ontology. 

Ethics tan be done without invoking theological or Platonic foundations. Ethiul 

norms value*, and virtues can be defended naturalistieally. 

Naturalism is another name for materialism or physicalism. what there is, and .ill 

there is. U whatever physics say* there is. 
10, Ni»wraKsm is a form of non-rcductive physkalism: there are genuine levels of 

nature above the elemental level 
3 l, Naturalism is a thesis that rejects both physicaSism and materialism; there are 

natural but 'non-physical' properties. e.g. informational states. 
I j Naturalism claims that most knowledge » a posteriori. 
B Naturalism is indifferent to claims about whether knowledge is a priori or ■ 
posteriori, so long as whatever kind of knowledge exists can be explained, as it 

were, naturahsticalty. 
14. Naturalism & first and foremost, an ontoJogica] thesis that tells us about 

everything that there is. 
15 Naturalism is, first and foremost, an cpistcmic thesis, which explains, among 
other things, why we should make no pronouncements about 'everything thai 

there is', 
I could go on. 1 



Wittgenstein and Bouwsma 

Now there axe two objections to almost any kind of naturalism: one due in Winger. 
stein, the other to O. K. Bouwsma- In his Tmctatus of 1913 Wittgenstein writes: 

4.U1 Philosophy is not one of the natural sciences. 

4.11a Philosophy aims at the logical clarification of thoughts. 

1 I really mean that 1 could go on. I have developed lias of the (waning* or'naiuratem thai 
I won't subject the reader to, but which remind me of Paul Simon* song My Ways M*m 
Your Loser Important work on the variety of meaning of naturals irwludes Muher 
(1991); Rosenberg <i99*>; entries on Naturalism' in Audi U9WK and in ^W A 
ocwand client work. totmRm A. Qmri^td. DeCuo and Murmur ^™™ 
di*ieandfTunynewsUtc~^^ 
as a dnunttive and robust phi • >, hical position. 



4.im Pathology a no more closely related in philosophy than any rt h« 
natural science (is reined to pfailowphv I 

4.1122 Parkin's theory ha* no more lo do with philosophy than any other 
hypothesis in natural science. 

4.111 and «JJW do not entail ami naturalism, but 4am and 4.11:2 do—a! l«st of 
the Quintan «fcsY Howwa although Wittgenstein* view is anH-natura^sK. h IS 
to ptetty much solely in virtu* of sripidiiring against naturalism, not by aprim 
again* the credibiliiy of any one of its various meanings, 

Bouwsrna* wry » of greater concern, since it is that naturalism is a glib nod 
promiscuous doctrine. He writes <vm8): 'The naturalist is excited about some- 
thing. . the scientific method. ... IBJut math is not knowledge that depends in any 
on scientific method. Hfcs the naturalist ever heard about numbers?' And he 
adds: 'For the philosophical naturalist the universal applicability of theaperimemal 
method is a basic belicC 

He then says this: 

Cflmpan- 10 -kVPtiMtim the belief in the universal applicability of the suction noaalc The 
vacuum cleaner salesman may argue to himself. *lf I ever give this up, ill never kII another 
vacuum cleaner It is basic.' To the housewife who asks: And can it dust booksT he replies, "of 
coup*' 1 And wheft he shows her and finds, that it does not do so weS, docs be deny the 
universal applicability of ihc nonJc?No »ch thing. .. .Since the universal applicability tfUK 
nook h now me touchstone of dust, either he is not skillful |yet] with the nonle or there q 
no dun— it just sceni* like dust, 

I will not here explore Bouwsmas vacuumism analogy, except to say that as a self 
proclaimed naturalist, I fed the force of his point. Il is something to worry about. 



Naturalism: A Common Core? 



In any case, with Rouwsrms credible concern in view, the first point is thai the torn* 
naturalism' and "naturalist" lack a single determinate meaning. Furthermore, many 
variants once out on the strectt seem open to the vaeuumisrn wwry- 

The OED suggests that the original philosophical meaning of the term 'naturalism 
dates back to the seventeenth century and meant 'a view of the world, and of nun's 
relation to it. in which only the operation of natural (as opposed to supernatural or 
spiritual) Laws and forces is admitted or assumed'. 

Barry Stroud f 199*) writes, Naturalism on any reading as opposed to surxrn»iur 
alrsm .By "supcrnaluralism" 1 mean the invocation of an agent or force wn*h 
somehow stands outside the familiar natural world and so whose doinp cannol be 
understood as part of it. Most metaphysical systems of the past included some sue 
agent. A naturalist conception of the world would be opposed to all of then. Indeed. 






d noes on to suggest that anu-superoattjfafom is pretty much the only drtcr- 
contentful meaning of the term 'naturalism'. Assuming he is right, then ami- 
uturalism forms the common core, the common tenet, of 'naturalism insofar 
1 ' turalisftV ** anything like a coherent philosophical doctrine spanning the last 
erVItiric-s. Let me be clear about a matter of considerable imparlance: the 
ricrublc form of 'fupefftamralism' is one according to which (i) there exists a 
oernatural bein^or beings' or 'power ($)' outside the natural world; <ii J this being' 
cr' na5 causal commerce with this world; liii) the grounds- for belief in both 
*supematur.iS being 1 and its causal commerce cannot be seen, discovered, or 
rred by way of any known and reliable epistemic methods. 
Stroud suggests that all reputable philosophers, except for Alvin Plantinga, are 
juialists according to the deflated sense of the term. Stroud is, I am sure, wrong in 
ainfcing ,hat supernaturalism is extinct among philosophers. 2 Thai temporarily 10 
<ride, suppose^ as 1 think is plausible, that some sort of commitment to the 
ism usability of supematuralism b a necessary condition far naturalism. Still, five 
things ate worth commenting on. First, the commitment to the dispensability of 
^pemiituralism does not entail a rejection of all forms of spirituality or religion- 
TheoIofiUns and philosophers who are rdigiau* naturalists reject the conjunction of 
(jU iii) above, and that amounts to a reaction of the objectionable form of super - 
riaturalisrn- Furthermore, many forms of embodied spiritual commitment are them- 
selves committed to the dispensability of supernaturalism in the objectionable sense 
(iHi">- Buddhism comes to mind, as do some strands in Hinduism, Jainism, many 
lands of shamanism, as well as among many KbcraJ Christian communities in North 
America (Quakers, Unitarian Universalists). Second, putting the OE&* and Stroud's 
criteria together, naturalism is a very general thesis*, neither what is natural*, a 
1 ,ral law', or a natural force", nor what is 'non-natural 1 , 'supernatural', or 'spintuat 
rcmoterv specified. Alt the important details are left out or need to be spelled out 



arc 



" Mtche* 0994), Hke Snuud. cki™ thn* naiurtlum is pretty much UV «nl)r ftune in town 
I can 1 really get into the matter here. But this daim has credibility onrr to the deejee that they 
intend some version of the idea that for the purposes of doing ontology Kfl what S wiQMaM 
calJ the non-iroperWtafc seme, or for doing naturalised epistemology or ebW fittK agency 
does nut need to be introduced to play an npkmoiory role. Stroud thinks Out Hmunga « a 
natural* when it come* to descriptive epistemology. but not when 11 comes to ""nam 
epi*ernology. As 1 read PUntmga. he is resolutely dedicated to using the well accepted toob. of 
modal logic to make tKe case for theism. But there are other major contemporary philo- 
sophers whose views should ilso give him pause. W P- Alston. Alasda.r Maclntyre, and 
Charles Taylor come lo mind, Taylor expresses the idea ai ihe end of Source tf r*e SOf 
(1991} that perhaps God can P liy a role in the justification of our ethical norms. NUclnrvre 
hoU* a two-level view, like Aquinas, he thinks that there ure natural and supernatural 
jollifications of ncrms. The natural justifications arc satisfactory, but the divine ones *t 
re ultunate. One way to state my point a that Planun^. Alston, Maclniyre. and 1^ 
are theists. but it h not clear thai they are philosophical *upernaturali*s in theory WPM 
ieue (hat involves commitment to {i>.(it).and (iiil It - -I course, that isthe b,$ trouble 
maker, if the case for (i) awl (a) can be nxade with acceptable cpiitemie nicihods. then «e 
have a form of rcligtou* naturalism. 



Third, the thesis i* Ambiguous between an etiological chum and an cputcmologio,! 
daim-OM could read the claim bs mm to the clTccl that no supernatural entiti tecan 
be countenanced when saying 'what there is: or it might be read as a weaker datm |q 
ihe effect thai one should dispense with supernatural stuff in apbuning things in 
particular the things in this world, while making no iwtrkliom on what one an 
belike ewsti, r-ourih, ihe view is Mated a hit more negatively than a proud proponent 
of a philosophical view should like. We are not told what the naturalist i& committed 
10 so much as what the viiW excludes Imagine a political leader who, when asfed 
about ha political position, says: Well I really can't say what my view is, but. fen 
aisured. it is not eqnimunisin: llie fifth point is that even if the belief in the 
dispensihilitv of supematuralism is a necessary condition for naturalism, the sapt 
of the thesis has not been specified 



Scope 



Let me explain this list point about ft»pe a bit more. All economists 1 know bdfett 
that one does not need to invoke divine agency in explaining whatever it is that 
economists allegedly explain. Economics in our time like the other human science*. 
dispenses with supcmaturalism for the sake of doing economics. Economists are 
naturalists in this narrow sense. Economics abides by what 111 call )nerhodatop<ai 
naturalism. Whett it comes to divine agency, economics simply dispenses with it. 
presumably because economists find no explanatory work for divine agency to do fa 

economics. 

Suppose a poll reveals that most economists believe in God; lhat is, when 
asked questions, say. about the origin of the universe or He after death, they 
invoke divine agencv.* Economists, or these economists, we might say, are ontahped 
non-naturalists in "the domain or domains comprised by these non-economic 

^ArT«onnmi*s who are melhodoio^cal naturalists when doing economics and 
otologic*] non-naturalists when doing something else inconsistent? 1 don t sec trwt 

ihey are. If they are, explain to me how. 

Imagine further-what 1 suspect is in fact the case— that many economists when 
pressed about their view concerning human agency within economics turn out to br 
closet Cartesians; that is, they believe in a view of the mind-body relation- 
relation between reason, desire, and action-thai involves intention brEwen a 
nomphvskal trund and a physical body. Suppose, further, that detpte all the taK 
about the 'iron force of the invisible hand* of economic rationality, cormmists at 



■ Economists can't think that value is grounded noiMMluraltate* without pal eflon 
But I 'leave lhai to the wde for now. 



. ( jkcmciimei speak as if they believe in a libertarian conception of agency. Are 
thr* economic* courting inconsistency? 
I am inclined— hut only half-heartedly— to say 'yes 4 , \incc according to one 
Slon r naturalism, it is supposed to exclude not only immaterial divine 
K from doing any explanatory work but immaterial finite agents as well. So 
«ine, while thinking in this vein, that we bring the economists into group therapy 
eoions run by luturalistically inclined philosophers. We get them to see their 
mnitments an< > u[ t he mind-body relation and about free will dearly, and as a 
'imunitY trie) 1 resolve to be canrpatibilistt about free will. But imagine that on the 
i i-body problem they arc only willing to budge a small distance. Suppose the 
economists say this to the philosophers: 'We've thought a lot about your worries that 
our methodological naturalism is unstable so long as wedon't lake a firm stand to the 
effect thai mental events ore complex brain events. But in fact we don't see thin we 
depend on any view whatsoever about the metaphysics of mind in d$w$ economce*. 
Safe, we make assumptions about the motivational structure of mind* and (thanks to 
vou) we set that we assume complex psychophysical laws. But the nature of mind and 
the nature of the mind-body relation is your problem, not ours. Philosophical 
therapy has taken us this fan we see that qua economists we can be. possibly should 
he, neutral on the metaphysics of mind. Thank you for your services. God bless the 
intdlectual division of labour. Goodbye." 

Are these economists inconsistent? Again, 1 don't see that they are. The first 
group of economists I imagined were saved from inconsistency by distributing 
some commitments inside and some outside economics. The community of econo- 
mists now being imagined claims that certain questions considered as litmus tests 
for membership in the club of naturalists by most contemporary philosophers of 
mm! are questions on which they qua econombts— even, I suspect. *jiu natura- 
listic philosophers of economics— can remain neutral or agnostic about inside 

AMnomics.* 
I have been focusing so tar mostly on the contrast between naturalism and 

.upcfnaturalism. The reason is to see if the contrast revcab. as 3 think it does, the 

one necessary condition of naturalism as a historical doctrme, the one thing about 

which all card carrying naturalists agree, or should agree.* 



• Crudely, the ftqwof a «ew has to do with how many domains it claims to reach across. 
Th* ram of a view would then involve wfc* it is ontobgieaUy commuted io using; *ay. some 
device like Quinc* proposal in On What There Is [*>#). c* to be is lo be the vafct of * 

bound vanable'. . . - 

■ However, even if ibis true, one EmpBotklD of what I have va.d *> far * lew one 
uimioi .iifer from a commitment to methodical naturalrtm w.shin one of the ipecM 
*imces-cven if ihenKthodoSogical naturalism is lied l*or rouW* in cmtologicaJ naturalism 
within that domain-thai one it an oniological natural* aero* lit* boarJ. Gem* m «■ 
other-and in this paper undcidcv^iwd^irection. one sbwU noi merge thai, lor « :u..mpie 
i mathematical PlainuiM ihinfcs or ihotlld think. M on the basis of her mathematical 
Plttonum, ihat any traditional theological belierJ are worth entertaining. 



,v 



Ontology: Imperialistic 
and Non-imperialistic 

hew established anything so far. it issimply ihcsetwo points. First, in 1^ of the 
Usfiocj of the usage of the term 'naturalism", some kind of exclusion of the super- 
n] of the spiritual, is requited. The exclusion condition Mn be stated precisely: 
»nv form of sup«rulu«3Um thai embrace* BRnO above is excluded But ,be 
second point— the one that has to do with what I call 'the scope question— is thy 
even this sort of minimal core meaning says too little to characterize a robust and 
positive philosophical doctrine. 

We can see this by looking again 41 the OED"s and Stroud's duraatruatioas. 
Recall that the OED states that the philosophical meaning of naturalism' is'aviewof 
the world, and of nun's relation to it, in which only the operation of natural (as 
opposed 10 supernatural or spiritual) lam add facet is admitted or assumed'. 
Whereas Stroud 1 1996) writes: 'Naturalism on any reading is opposed to super- 
naturalism -Br -supematuralism" I mean the invocation of an agent or force 
Which somehow stands outside the familiar natural world and so whose doings 
cannot be understood as part of it 

Examined closely, these two formulations do not say the same thing. The reason is 
this- the OED definition is compatible with a view like thai of the French deists-? 
view according 10 which a supernatural force is invoked to explain what occurred 
before the big bang as well as what might occur after the big bust To be sure even on 
the OED diaracierization of naturalism, the naturalist cannot admit or assume 
spiritual agent* or forces in explaining what Stroud calls the family natural 
world' Bui the OED formulation dors not exclude, as Stroud s rendition does, belief 
in agents or forces that stand outside the familiar natural world. 

I want to be clear that nothing in the aiulysts so far precludes spirituait, « 
H&jon. It depends on whether the objectionable form of 'supernamrab.n' ts 
caoused According to that objectionable (and not unfamiliar) form of supernal- 
uralism. Ui there exist* a 'supernatural being or beings' or 'powerW oufc-de the 
natural world; tii) this 'being 1 or 'power' has causal commerce with this worts: aM 
(,„) the grounds for belief in borii the 'supernatural being' and its causal commerce 
cannot be seen, discovered, or inferred by way of any known and reliable cpmeiw 

"^lany forms of naturalistic spirituality reject supenuturalism in the oh^tonahk 
sense described by Ursula Goodenough {,998; also Chapter 5 o below). I mvs.IT m 
religious: a Cduc-Catholic-BuddhisL And I see my ethical commitments as sup- 
ported and enhanced by deep transcendental cognitive ^™ ™ d <~ 
that powerfully ground a conviction that I am a part of Ac whole, meaner 
connected to everything else that there is. But 1 reject <iH "">- . . .. 

Stroud's formulation invites the interpretation lhat naturahsm. ^"^ J" 
.ively. is an ontok&cel position of the widest scope. Naturalism says that what imi 



I ilthtrti** *& the natural world. A weaker view, one Invited by the OEIK imIi.i1 
' ' I wr» is » n ofltological position of narrower scope — it i* a view about what, to 
1 -rudely, wc should be ontoktgicailY committed to, given out cognitive capaci- 
' % nd limit* *h* p talking about the world, 'woilcV wilh a small V> 

ins for mvseM, I do not hold, and would not recommend holding, an all* 
' ' ,| ng or imperialistic onlological naturalism. My reason i* pretty simple: I 
e that wt tan 01 do have BOCOa 10 any information that would warrant any 
JUncompasHflS cUims about everything thai there is or is not. 
Sow ihis might appear to give comfort to the supcTnaturaiis. — indeed, to aid and 
' . ^ <3XS5C , Never tear. The supettiattiralttt can take no wtaee from the point 
Aout our epistemic limit*. It is not as if in saying that the naturalist cannot make 
anted claims about what there is, or is not. In ihe widest possible sense* I make 
for the supcrnaturalist to move in. The reason is simple: my point applies to all 



*arr 



room 






Home sapiens. Qua finite, historically embedded animals, humans are in no position 
make positive or negative assertions about 'everything that there is. and is not, in 
the widest possible sense'. No variety of imperialist ontologist, naturalist not noa- 
naturalist, should find a friend in mc or in what I have said so far. 

What I do think is warranted, all things considered, is a form ot ontologtcal 
naturalism about tliis world— for all we know rwr«J can know, whal there it. and 
,11 Acre is, is the natural world. Truth be (old. this is pretty vague. Since the 
conception of what is natural' is not a constant, the central concept in the motto 

b f ks a clear and determinate meaning. 1 Still, vague as it is, the view is not friendly 
to theism. The epistemological humility called for is not so humble that it tolerates 
aEnosikism. Theological claims do not work and for thai reason they are some- 
thing akin to nonsense, lacking Ln cognitive significance, as they used to say m the 

old days. 



. I uudlr chastise those who promole this sen of argumen. wi.hin the P***"** •' 
trind <* Colin McCinn. calling xhem mvsreW (Flanagan .**). Here I ai. . «mply 
Xc^ging .he force of these arguments against omdoey in the ^ *-^™' 
point. wPfth pursuing, is that « bw been very •>»«* "**>« 1^2 
Lutes, eg. out .nab.liry to fry, by inventing prosthetic* A.rplane, gei us «° J^ 
myopes and telescopes get US lo see beyond natures bowmen.. Pas. ««««*« 
eonAgp^icalorca^vetarr.nsnuyp^**^ 
fanh as insurmountable. , .. . .t 

■ sucud (wfi) 0^^-™^^^* r^^'SSSlsSS 

™w: 'WTat I ™ caUing mote open-minded or expansive namr^cn «T- w™« -^ 
everything we find ourseb-rs conu.ut.ed 10 in aeenumtng ; for e^erythtng « beheve is ^so and 
w»« toSpfcnn . ..BW new k...tofa as if .his expandable or ^"""^'"^X 
dbm does not amount .0 anything very substantive or «*oW ^' ^ '^ 
*ma*r -he utn. by now is little more than .slogan on a tamer ««ed ^T^Z 
«.«lra.ion of .hose who .g.ee thai no superni.ural ac/nr, «* * wo* ,n "f^ 
W*: 54). Stroud *.» on to suggest that we nngh. ,us. a, well call the «cw open-mmdedness, 

period' 



That said. 1 want lobe clear itat nothing I ta*t irgucd SO far suggests that cmtcilogv 
or metaphysics be diminated. Quite ihe contrary. J am Attracted to the vi w thatX 
oninlogM thrust o* philosophy Originates in the imprests and purptne of tho* 

iividuab who are. depending em ooefc perspective, blessed vith or afflicted with 
I to paraphrase Sctlar*} the desire to understand how things in the Hides* DftH&fc 
sense of the term King together, in the widest possible sense of the icnni 

\: [mm me economic discussed earlier, who do not have the thirst for ontology 
that many ( .b,k.>ophenhw For those who have this thirst there is plenty of work to 
he done extracting the cntological commitments nude across the disciplines, evata 
i ng the warrant tor these multifarious commitments, and attempting to coniinuaBy 
update our picture of what ontologically it makes sense to be committed to.* The 
impulse to nuke the picture consistent h itsdf one of the things that the naturalist 
needs to KCOtmt for. 

So for I have been focusing on such uncstions as; Are there many meanings of 
naturalism? k there some QeOBSSry feature required for being 3 naturalist? The 
answer to both these questions, I have suggested, is *ycV. I have also been tryiogto 
figure out whether, and to what extent, it is a wise philosophical strategy to be 
ontolo^caliy imperialistic about ones naturalism, and I have suggested that it i* not 
Wise- But then again it U not wj.se. for the very same reasom to be imperialistic about 
one s supcmaiuraHsm. There is little warrant for confidence in imperialistic luiura!- 
sm or supernaiuraiiHi 

For the rest of this chapter 1 am going to switch gears and address an objection or 
set of objections directed spedficauv at the programme of naturalized epistemology 
and naturalized ethics, focusing specifically on the case of naturalized ethics. The 
objection has to do with certain alleged incapacities that ethical or episicmological 
naturalism has when it comes to dealing with norms and normativit v. with justifica- 
tion, and with ought" talk— key issues for rdigion-and-seienee discussions- 

Thc objection is important. The opponents of naturalism are right: if there is no 
room for porro aUv itf, then there is no room for naturalism, Ut me explain. 



• William lames present* a partkulariy interesting case, both as someone who struggled a 
hi* lire with the problem of naturtliim and mm-naturalUm. and as a reminder of how the job 
description one decides to work under can make it easier or harder to tnAt charges of 
iiKonsis*ent ontologhal commitments ftfcfc. In a famous passage in the "Epilogue" eo ftyefc- 
db& TV Briefer Coutu. lames hS^I write*; 'let psychology frankly adflrfl that prbu 
ttfmtifk purpoi* determinism may be cteim&L and no one can Bind foult-.- Now ertna 
makes a counter-claim: and the present writer, for one. has no hesitation in regarding hex 
clauo » the stronger, and in assuming that our wills are "free". . . the ddcrmmistu assump- 
tion of psychology i* merdv provisional and methodologicaL The strategy here * to keep twi 
prima facie incompatible comrnitmrnis afloat by chiming* scope differenced thus dejTyng 
the real iiKompatibibtv. Because the philosopher, especially the ontologbl. lus the * Djr *»" 
thirst to iinckrtuftd how thing* considered, in the widest possible sense, hang together, into 
widest possible *ns*'. he hxs br prater demands placed upon hinwe^-piireh/ ifi virtue at his 
vocation to draw things together into a coherent big picture". 



Epistemology Naturalized 
aNP the Problem of Normativity 






■loiflonotogy Naturalised'. Quint (1963) suggested thai epistemology be a»imi- 
" , M psychology- Although 1 personally never read Quiric's arguments for naiur- 
aatian w arguments against a normative role for epistemology. many have. 
n im write*.: "The elimination of the normative is attempted mental suici- 
/""those who raise the slogan "cpistrmalogy naturalised".., generally dupnrogr 
T, tjaditiorwl enterprises of epistemology' ( 1981: ml And Jacgwon Kim writes: "If 

lification drops out of cpiMcmology, knowledge itself drops out of epistemology. 
I'crour concept of knowledge is inseparably tied to that of justification... itself a 

nornnlfc notion' 0993-' u*-S)-* 

The alleged problem with epistemology naturalised is this: psychology is not in 
'eneral concerned with norms of rational belief, but with the description and 
explanation of mental performance and mentally mediated performance and 

"S'ming for now that this apparent problem is real, then the naturalized cpistc- 
mokHtist ha* two routes open. One is to give up aitogetlier the projects of explaimng 
a0 rrnTand providing justification-perhaps by explaining ill normative speech acts 
dona emotivist lines, as noises people make when trying m 6« others to think and 
act as they wish. Since I agree with Putnam and Kim thai this is a very ^ *<*"« to 8° 
down, we must take a different road. 

Here is the suggestion in broad strokes. The best way lo think of epistemology 
naturalized is not one in which epistemology ii a chapter of psychology', where 
psychology » understood meidy descriptively, but rather to think of naturalized 
«BlemoSofiV«i having t«ft components a ^crinrive-^nw/^^f component mtt 
ronn*** component. Furthermore, not even the descriptive- gcneabgtail compon- 
ent will consist of purely psychological general iz.it ions, for much of the information 
ahoul actual epistemic practice* will come from biology, cognitive neuroscicnce, 
.ociologv. anthropology, and history-&om the human sciences broadly construed 
Morelviously. «.«n»wri™ cfistmohgy wiH not be part * psychology for it mvorv« 
,he gathering together of norms of inference, belief, and knowing that lead .0 success 
m urinary reasoning and in science. And the evolved canons of mduct.ve and 

• Actually Putnam <*&: »») seems .0 think .ha. .hi* worry k ™«T ^"^ 
mdapbyrientn. whose job is largely d^riptive, The ma.cru,^ •"^£^3£* 

tradnUa. metaphysical notions ^^P^^^^ ^^S^l^Zi 
^coUy doesn't .eek .0 danjy these traditional nebphpol »»i.<»s,b« ■« * jT^g 
Soce L prosrc»i«ry ctanfymg the rrw metaphysio. This b why .. seems lust "^"^ 
l?S«prt?- -natural metaphor in strU, «bfT « *- ^ <£% ££ 
eighth »d ™«e.eeth centune,' These are the word. ^^..^Z^Zl 
10 the an,..Q,.r.ean pronouncement that Those who raise -he slogan ^"T^ "J W 
W". on .he other h a nd, generally disf*r<W the traditK.nal enterprise* of e^en^ngy. 



deductive logic tfa&tks and probability theory, most certainly do not describe 
actual human reasoning practices. These canon*— take, for example, principle 
governing representative sampling and warnings about affirming the consequenr- 
eomc from abstracting »uccessrul episternic practices fawn unsuccessful ones. ] he 
database is, as it were, provided by observation of humanity, but the human sdesoa 
do not (aT least U %tartdardly practised I invoivc extraction of the norms. So episie- 
mology naturalised i^ not cpisternology psychologized simpticitrr." Bui ifoce sue. 
cessful practice— both menial and physical— it the Standard by which norms ate 
sorted and raised or lowtcri in cpistemic status, pragmatism reigns." 



Ethics Naturalized 



The same worries that Putnam and Kim express over Quinc's conception of natur- 
aUzingepistemoIogy recapitulate Kant's worries over Hume's approach to naturaliz- 
ing ethics. And 1 take it that lohn McDowells criticism of "hald naturalism' in favour 
of 'second nature naturalism* is a way of stating, the same concern; namely, that at 
least some kinds of naturalism are not equipped to explain ethical norrnativity. 
Although my approach is different from McDowrfl s, I don't think I can be charged 
with bald naturalism. But well see. Actually. I'm not sure who McDowell would 
think is an actual bald naturalist in ethics— unless he is thinking of John Mackic, 
possibly A. 1. Ayer, and perhaps some evolutionary psychologists. 

In any case, moral psychology, sociology. *«nd anthropology— what Kant called die 
•empirical side of moral*— might tell us what individuals or groups think ought to 
be done, what they believe k right or wrong, what they think makes a good person. 
and so on. But all the human scientific facts taken together, including that they arc 
widely and stromj.lv believed, could never justify any of these views, 

In the Groundww*. Kant writes that a 'worse service cannot be rendered morality 
than that an attempt be made to derive it from examples'. Trying to derive ethical 
uiplcs 'from the disgusting mishmash 1 of psychological, sociological, or anthro- 
pological observation, from the insights about human nature that abound 'in the 
etih-chat of daily life', that delight the multitude", and upon which 'the empty headed 
regale themselves' is not the right way to do moral philosophy. 

»* To my mind the best work in naturalised epirtcrnclogy is that of AM* Goldman tw»*. 
1991* Goldman never uses to rfemr normatis? conclusions from descriptive premttso. 
alifaough in ethics he tees las I do) the relevance of the empirical to the normative anl 
sensibly uses Peircean abduction 10 link the two. Furthermore, he continually empfaasiK* m 
historical and sooal dimensions of cptstemology in a way that Quine did not, 

la ep»wmoJ«W pragmjuc cvj^^^^ 
sure are Ihcmwhra norms and as such arc subject to the same sort of requestt fcf raooiuan 

and warrant a* all Qthfl notm*. 



What is the right way to do moral philosophy? We need *■ completely isolated 

^physics of morals', a pure ethics unmixed with the empirical study of human 

juiure- Once moral philosophy has derived the principles that ought to govern the 

wills of all rational beings, then, and only then, should wc seek 'the extremely rare 

mer ji of a truly philosophical popularity'." 

Respite his commitment to the project of the Enlightenment, Kant believed in 
God, the God of pietist k Lutheranism. And he believed mat God was, in fact, the 
ultimate source of morality. Kant's key insight involved seeing thai disagreement 
about theological details could be circumvented so long as God had given us a faculty 
of pure practical reason in which and through which all conscientious persons could 
discover the right moral principle — and indeed he <God. that is} had. 

Kantian ethics, qua philosophical theory, we might say, is not openly supernatur- 
alistic; but it is not naturalistic either It would be naturalistic if we could give an 
account of a faculty of pure practical reason that possesses moral principles not 
incd from the observation of human practices and assessments of practices that 
work differentially well to meet our aims, and which, in addition, fits with the 
findings of the mental sciences. There is no such faculty that meets these criteria, 
and thus no faculty to account for. 

Hie point 1 want to Stress first is that we can — indeed, we should — conceive of 
naturalistic ethics in pretty much the same way a% we think of naturalized epistc- 
tnology. Naturalistic ethics will contain a descripiive-gfinedla^eal component that will 
specify certain basic capacities and propensities of Homo sapiens,, e.g. sympathy, 
empathy, egoism, and so on, relevant lo moral life. It will explain how people 
come to feel, think, and act about moral matters in the way(s J they do. It will explain 
how, and in what ways, moral learning, engagement, and response involve the 
emotions. It will explain what moral disagreement consists in and why it occurs; 
and it will explain why people sometimes resolve disagreement by recourse to 
agreements to tolerate each oiliei nithuut. however, approving of *#ch OlherVbdkft) 
actions, practices, and institutions. It will tcH us what people arc doing when they 
make normative judgements. And finally, or as a consequence of all this, it will try to 
explain what goes on when people try to educate ihe young, improve the moral 
climate, propose moral theories, and so oil 1 * 

It should be pointed out that every gPHW moral philosopher has put forward ur 
um fcs<ripti\v-£etiedlogicdl daims in arguing for substantive normative proposals* 

w Thanks [or no thanks) to Kam, the dominant conception of the intclkctuJ division of 
labour as I write nukes a sharp distinction between moral philosophy ai>d moral psychology. 
Moral philosophy is En the toisinew M uying what might lo be. v.h.i! iM 01 By right and wrong, 
good and evil, what the proper moral principles and rules afc what OOUOtt as genuine moral 
motivation, and what types of persons count if gcnuinclv good Most importantly, the 10b of 
moral philosophy is to provide pHlowpWcal putBktffen for it* should*" «id oughts', for its 
principles and its rules. 

" I want 10 nuke one general i^vcrsatwAOefoiel procewl Mom philosopher* underbuild 
bowa theory of mining can have uuplkaLioiu for meia cthkx e.g. U v *r that ethical 

lcrm*. li- 1- im«a uthci terns, lack definition*, it is 1101 surprising that 6 F.. MOCK couldn't 



jjja .vEN nAHAWin 



and thai although most of these claims suffer from sampling problem* and 
were proposed in * time when the httimm sciences did not cmsi i t „ t ^ 
they ire almost all testable— indeed, some have been tested {Flanagan iq 9ll . 
For example. hett are four daims familiar from ihe history of ethic* which fit the hi 
of testable hypotheses relevant to normative ethics: (I) (be person who knows the good 

dprtjt;(ii;Mfoitt(itf^1^ 

roughly linear fashion with breakdowns in the strength and visibility of social con 
siraints; ( iv) in a jriniatirm of profae abundance, innate sympathy and benevolence wfl 
increase tenfold; and the 'cautious jealous virtue of justice win never be thought of. 

I'resunubiy, how the dac^ve-sme^opcai claims fare miners to the normaiiw 
theories, and would have mattered lo their proponents." 

apd a definition of good". Failure to find * definition of 'good' would no mote prove that it 
names a non-natuml property than The same failure to find definitions for 'furry ot than' 
would prove thai teriness is a non-natural property and chairs ait non-natural object*. 
However, defenders of naturalistic ethics like myself are continually asked io explain how a 
better picture of mora! psychology con contribute to our understanding o I theory in 

poieraJ and riormative elhics in particular. Mortal psychology, cognitive Kience. cukural 
anThror^ologV. and the other mental and social sciences can icU us perhaps how people in 
fat trunk and behave Ethical theories tell ut «fc*1 the aims of ethic* are. where w look » 
mond morality, and so on. white normaiiw ethics tells us how we ought 10 feel think. iud 
act it u hard to we how such factual ot descriptive knowledge can contribute to the projects 
of hdpine -us to understand the .iimsof ethics, where ihe sources of moral motivation be. awl 
how wr outfit to live- I used to be patient wiih this sort of hybrid of bewilderment and 
enticUm of the programme of Moralized ethics. I am no longer patient, and J want toxr if 1 
can switch ihe burden of proof here. Read every great mora! philosopher: Plato. Anstcrf 
Hobbes, Hutchinson. Smith, Hume, Kant. MuX etc. 3 claim thai you will find in each and 
c* rv one of these philosophers a wril worked-out phikwphkd wthdagr which postulates 
bask human dispositions that help or hinder morality, menial facuHH*-** reason or 
cmotion-where moral motivation has it* sou**, and an argument for pnvfl^insooc n 
of dbpositwns or one faculty when ii comes to justifying a moral view Furthermore, and 
rtlajcdrv I claim that wfetewr normative theory is promoted by the P luloso P ha in «W*CH» 
will he best understood by seeing it in ihe light of the philosophical psychology he espouse, 
The porn, is that one ubiquitous feature of the tradition is that everyone, everyone, ihrrus that 
their phuosoprucal psychology (I mean to include philosophical anthropoid has impfir* 

tiara for ethics. _— - M 

If «hi< much is right ll* quolion an*s « W> why the contemporary "J™" " 
numhze «h»a ™«* *> many hidtaJ My gi>»» « *«« ^itowphw' pw*«^ * «« 
■ ha. <an Ik dor* from » umduir and which * in aWcmbUgc of mbidr rvtry pad* ™« 
of mind. * now g,™* way to jannjit puytkokgy. which m,y dhnuut. «>mc <••*»**■ 
vio* of -i-d o« ™pin«- ground. If d* topp^ the *.r e.h.d »"£?£»££ 
brbatctbackBTOund tW,c* »b*.l our n*ur«. Witt- c^uld belong wrthlh^Mu^ 
(«, h .»», ,f the bKkfttound .h<ory is ^tific, thi* mate titia MMM. £ ** *£ 
b.dcgjW iheoryiTTUcntc, w. «n .uddenly ™U« the law. of k»g. C nod *rw oujl* 
ftocn UV. Bui no nnc btt Mjggeawt thew things! 

^««, ilKr it -ill famfK destnpiion, of human aaiom. el., and thus tralftc M imbuw- 
dcKliption. Bui it will not be notrrulivcly ethicaL 






NorKthetcss, n a imporLinit moral philosophvr* naturalist or non-iuturiilist, has 
ever thought that merely gathering together all relevant descriptive truths would 

tld j full nomnatiw ethical theory. Moral* are radically undetermined by Ihe 
merely descriptive, the observational; but so too, of course, are science and normative 
flrittenwlogy- AH *!h rtc are domains of inquiry where amplktivc gfincralkations and 
underdetcrmtned norms abound. 

The distinctively normative ethical component extends the last aspect of the 
descriptive-genealugicil agenda: it will explain whv som^ norms — including norms 
floverning choosing nonns (values, virtues)— arc gotnl or better than others. One 
common rationale for favouring a norm or set of norms is that ii is suited to modify, 
suppress, transform, or amplify some characteristic cr capacity belonging to our 
n-tijTC— -either our animal nature or our nature as socially situated beings. The 
normative component may iry to systematize at some abstract level the ways of 
frtli"K- h tfin 8> Qn ^ ^"S ^^ WCi ** mom! creatures, should aspire to. But whether 
such systematizing is a good tdea will itself be evaluaied pragmaticalfy. 

OveraU. the normative component involves the imaginative oV#loyrncnl of infor- 
mation from any source useful to criticism, self/social examination, formation of 
new or improved norms and values, improvements in moral educational practices, 
training of moral sensibilities, and so on. 13 These sources include psychology, 
cognitive science, all the human sciences. especiaDy history and anthropology, as 
well as literature, the arts, 1 ' and ordinary conversation based on ordinary everyday 
observations about how individuals, groups, communities, nation -states, the com- 
munity of persons, or sentient beings are faring, 17 



i* One nughl wonder what importanl moral philosopher — not ovrrtly inierattd m 
rriigaou s grgundiiiB— did twt conceive of his. proicct this way. Kant and Moore come to mind, 

io Richard fcorty Ct»E 207) convincini|!h surkcsK that ihe formulation of $cruTitl moral 
principles has been less useful 10 the development of liberal institutions than has the gradual 
cqxmeft of the imagination |through worfcs| hke those of £ngeK Harriet Taylor and J. S, MIL 
Harriet Beecher Stowe. MalinowskL Martin tutber King Jr., Alexis de Tocquevillc. jnd 
Cithcrine MacKinnon'. 

11 Critics of naturalized ethics arc <[vkk to point out lhat not tons like ilourishmgVheiw 
people are Faring', 'what worb for individual groups, nation-stalcs, the world, etc: are 
vague, virtually impossible id far in a non -ccmtrovendal way. This i* It\k. The pragrnatist is 
camnuitedtoihe requirement thai normative judgements gel filled out intamenatian and 
debate. Crikria of flourishing, what works, and so on will be tf open 10 cniKiim as the imtiai 
judscracnti ihenweU-es. It i» hard, iheret&re. to see bo* the- cniinsni i> a crhldnn. Ihr 
naturalist t* open to conversational vindicaiion ot normative cbnn>; she aimii^ lhai 
background eritcrii, cashed out, are open to criticism and Kformuiatioru .ind she adniit- 
words like 'whal works', u'hat conduces ID nourishing; are superordinaie terms, Speofk 
^lined in more fine-grained discussion of pankulai Isutf. Bui in any tase there is no cdrW 
theorv ever known, naturalise or non-naiuralbi, whkh \m r*c« depended on -Tb*trii:t 00i> 
. Ihin eoncepu wmetmve* yield to thick concept* That* hail. \Vh> ? tk^useu t 
hnrauelni: Han*, one can and often decs flop here. But one am go an u« aa| number ot 
direction* *Why is i«t immodest?; Why should I Ctt* jI^ui iromodesiv? 



The standard view i* thai d^criptivc-genealagical ethics can be naturalised, but 
that normative ethics cannot. One alleged obstacle is thai nothing normative /wu* 
from any set of descriptive-genealogical generalizations. Another alleged obmdsfa 
that naturalism typically leads to relativism, is deflationary, and/or morally naHT , |, 
makes normativity a mailer of power: cither the power of Iwnijm but tess th«, 
enlightened socialization forces, or the power of those in charge of the normative 
order, possibly Fascists or Nazis or moral dunces. A third obstacle is that normi 
Ihcrnsdvcs do not fit within a naturalistic picture of things— norms arc not, on* 
mkhi say. pjrt of the natural fabric of this world. The fourth obstacle to a naturalized 
normative ethic* is rchicd to the three previous obstacles, hut h usefully marked off 
on its own. It is that the project of normative justification requires us to get outsxlt 
the natural world, including the world of 'all actual, and thus faractua3i7cd, human 
practices*, to the world of unacrualized possibilities, and to the space of better or 
worse ways of being— ways of being thai hax* not been actualized and that perhaps 
arc even miaclwalfeioU in principle, but that arc nonetheless worthy a* ideals. 

i will not remotely be able to answer all these concerns in a satisfactory manner. 
But kt me sketch cut some of the things that the ethical naturalist can say in response 
to these worries, things that I hope will at least allay any fears that ethics naturalized 
is simply a non-starter. 



Naturalizing Normativity 



Concern wiih my theme in ihe first part of the paper. 1 want to be dear that, just as 
ihere are man) varieties of ruiuralism. shaking generally, so there are differeaoK 
among iho«< committed specifically w the programmes of ^pistemology natural^ 
and ethics naturalized. Indeed, one difference (which appears, for example, in 
Quines later work) is that one can believe that the programme of eputemology 
naturalized can succeed but believe that ethics naturalized cannot. This is not because 
normauvitv cannot be naturafed but because ethiw is methodolog.cally rim, 
and permanently so. It b not a discipline in a position to make cogn.i.vei 5 % 
aincaflt' claims, as it were. But I cant S o into this line of argument here (Flanagan 

'"in amL. speaking for myself, here are some tenets of clhio natural^ * I 
conceive iL First, ethical naturalism is non-transcendental in the following wpect: » 
will not locate the rationale for moral claim, in the a priori dictates* , M*<*£* 
practical reason-there is no such th.ng— w in divine design, which, even tftt«J 
such a lh»g. isbeyond our cognitive limits to speak of. Because .t .s non traawrKlentaL 
cth^il naturalism will need to provide an "error theory thai «p W» tl K appeal * 
tnnscendental rationales and orj&irfi why they are less aedtble than pnpun 
rat.onales. possibly because they are disguised forms of pragma.* mt»itt* 



. .-> nprc i s Wn at I have m mind: it may well be a natural cognitive tendency to 
rrtwns for action, Unless one is an elinrinaliviM far a physicaUst in the reductive 
l>al<J naturalist — reasons exist, as do norms and ideals. Reasons, furthei- 
•an be causes. But hcirtfc a reason that causes is not the same a* being a 
ib!e cause; or, better a motivating reason is not. in virtue of being motivating, 
ihinn that it is reasonable to believe in or something in terms of which to justify 
* (other) thoughts or actions. If I believe that Santa Claus will not deliver coal to 
links* t behave myself, this will motivate me. but it is not the sort of thing we 
ihiflk * sensible adult should believe, let alone be motivated by. 
However, since beliefs thai have contents that don't refer are no problem for the 
ralist the causal power and efficacy of beliefs about things that don*! exist is not 
something that worries the naturalist either. It is largely a matter of psychological 
<iological,and anthropological inquiry why-different sort* of things are motivating 
sons- Le. why certain reasons and not others motivate at different times and 
places- The rok for the normative naturalist is to recommend ways of finding good 
reasons for belief and action and to indicate why it makes sense to be motivated hy 

such reasons. 
Motivational grounds to one side, there is always the interesting question oj 

whether, even if we judge the motivating reasons for some norm or set of norms to 
e unwarranted, we judge the norm or set of norms themselves unwarranted. There 
S no strict implication. One is inclined to say that even if one behave* well only 
because one believes Santa Claus thoughts, and even though there is no Santa Glaus, 
one should still behave wdl—aJbeii for non*$an«-Clausy reasons. On the other 
hand it may just be the case across multifarious social contexts that things like Santa 
Claus thoughts motivate as well, if not better, than Mom and Dad disapprove of 
XYZ' thoughts. If thus is so, we need an explanation, one that explains how beliefs in 
certain kind* of non-existent objects can motivate and motivate powerfully. Fake 
belters that produce goods are an interesting phenomenon, but they ovale no special 
problem tor the naturalist 

Suppose, as seems plausible, that Kant intended his pomubig of the categorical 
imperative in pure practical reason both to rationalize the categorical imperative and 
l0 motivate us to abide by it- If one denies, as I do, that there is such thing as pure 
practical reason, and if we also think that the categorical imperative expresses deep 
moral insight, then we need to give an ahemaiiw accounE of how Kant came or could 
have come to express the deep insights he expressed likely source, mdude ms awn 
pietistk Ulheranism. his wise observations thai many thoughtful people see a 
distinction between happiness and goodness, and emerging Enlightenment «de* 
about human equality and respect for persons, 1 dont mean to be suggesting that 
Kanta insights are justified, if they are justified, by the full story of the genesis of these 
iotigh* Mv point is that Kant was (a) standing at a certain place i* the art.oilauon 
and development of certain norms in Europe-, (b) was heir to a «i of critical norms 
for thinking about norms; and ( c > deployed these norms of rational^ and modsm 
when evaluating the practice, and opinions revealed in history "* "^"^jj^ 
tivdy extrapolating from history. His situation and his .smarts situated him nic.ry to 



express some of the deepest moral insight cwr expressed However, although Km 
was very snurt. he lacked insight when it came to telling us what it was fit* nc ^ 
consulting in displaying his deep moral insights '• 

Regarding the challenges to naturalism based on open -question argument* or 
allegations of fallacious inferences from is to ought, the ethical naturalist has all ,|, e 
resources to meet the challenge* effectively. With regard to npen-quewjon problem 
ethics naturalized need not be reductive, so there is no need to define the good' | n 
Mime unitary way such that onecan ask the allegedly devastating question: But i> that 
which is said to be "good" good?* To be sure, some of the great naturafistS-Mnoit 
ntilitarianv fill example— can be read as trying to define the good in a unitary way. 
This turned out not to work well . in part because the goods at which we aim arc plural 
and resist a unifying analysis. But secondly,, the force of epenqucstion argument* 
nzaJcd with discoveries about failures of synonomy across the board— with discover- 
ies about the lack of reductive definitions for most interesting terms 

With regard to the alleged is — ought problem, the smart rnturattsi makes no 
cUmf to establish moral norms demonstratively: he or she points to certain prat 
rices, values, virtue*, and principles as reasonable based on inductive and abductivc 
reasoning. 1 * Indeed, anyone who thinks that Hume thought that the fauaey of 
claiming to move demonstratively from is to ought revealed that normative ethics 
was a non-starter, b*nfft read Hume. After the famous passages in the Treaxitc about 
is-ought, Hume proceeds for several hundred pages to do normative moral philoso- 
phy. He simply never claims lo demonstrate anything. Why should hei Demorutrs- 
rion. Aristotle taught us long ago, is for the mathematical sciences, not for ethics, 

I've been arguing that neither cpistcmologv naturalized nor ethics naturalized will he 
a psychologized discipline umplkiUr— neither will be a "chapter of pathology'. Both 
will make use of information from all the human sciences, and in the case of 



*• Hume. I dare say. was doing roughly the same thing, but understood somewhat better 
than Kjjii what he was doing when he engaged fa espousing certain norm*. Surely no ooc 
b n ■ > thai Humes argument* against religious institutions and religious belief were based on 
anything like simple description of the practices of most people, He brlirvcd that rdipout 
belief and pracrkes £cd. more often than not. to cruelty and intolerance. Given that fact and 
: in addition, rod) beliefs and practices are owed on claims that humans lack the cognitive 
equipment re. make whh warrant, we have a two-pronged argument for the adjustment of 

ordinary epidemic and ethical norms. 

i* Speaking now only for myself* my kind of ethical naturalism implies no position on the 
question of whether there really are. or are not. moral properties in (lie unvote in I be ***e 
debated bv moral realists, anti realisis, awl quasi-reafirt*. The imponanl thing * Qttl MOfl 
claim* can be rafaOiaUv supported, not that all the constituent, of such claims rctcrov Jail '« 
rcicr to real things. Furthermore, sn both the reihim/antirral.-.m case and thrcpgntbvLti 
non-cognit.MM case different aruwcr> might he given at the descriptive and normative 
J. L Made* (1990) is an example of a philuwphcr who thought thai ordinary people were 
committed to a form of realism about nines, Hut were wrong. In spite ol this. Miduc saw on 
problem with advocating utilitarian! ai the best moral theory, and In thai sen* wa. * 
cognitiviM— acogniuwsi anti-realist, a* it were. 



from lrK frts as well, for the arts arc a way we have of expressing insights about 
rure and about matters of value and worth. The art* are also— indeed, at the 
^ time and for the same reason*— ways of knowing forms of knowledge, natural 
uiledee. Actually I want to say the same for sacred tents as well; Greek, Roman, 
nd Eayp twn ^V 110 ' ^- * hc Talmud; the Bltapnadgitdi the Old and New Testa- 
the Analects of Conrucius; the sayings of Mcncius and Buddha; and numer- 
others. Such works provide many of the deepest insights ever expressed into our 
Le and our goods. Naturalists will, however, be fussier than most about 'origin 
cV especially ones that court the supernatural. But for reasons suggested earlier. 
rnv about the ontological commitments revealed in these stories need not— 
odced should not— make the naturalist worry that deep truths are not being stated. 
If it ever becomes important (which it rarely docs), then the naturalist will need to 
robin - no w and why she is committed to the view absent the origin myth. 30 There 
re as we saw' above, many ways to conceive these tents as full of spiritual insight. 
Overall, norms will be generated, evaluated, and revised by examining all the 
available information in the light of standards we have evolved about what guides 
ec constitute* successful practice. This will include, of course, practices about 
idenlifvirtg, specifying, and defending certain norm* as superior to others. Fkrst- 
ordcr. second-order, ihlrdorder. and possibly higher-order evaluation of norms is 
something thai Datural human minds can do (or capacity that can be developed in 

certain cultures). 

I should say somcthingquick about two more issues, since I raised them: the first is 
bow and whether norms— and let us add to the list: ideals, imagination, allegiance to 
ideals, normative guidance, and so on— can be cashed nut naturalistically Non- 
reductive naturalistic versions of philosophy of mind and of minds following norms. 
,uch as those defended by Allan Cibbard. Simon Blackburn, Alvin Goldman. 
Alasdair Madntyre, Mark lohnson. George LakotT, and myself, among others, have 
shown ihat such minds are possible and actual 

The other issue is how ethics naturalized avoids (to pitk the worst-ease scenarios^ 
ertreme relativism or— even worse— nihilism. The answer is simple. The ends of 
creatures constrain what is good for them. Not all kinds of food, clothing, and shelter 
suit us aninuh. us members of the species Homos*/*** Nor do all interpersonal and 
inirapoffonil practices suit us. We are social animals with certain innate capcitte* 

* I need 10 state this carefully. Remember thai the ob^ionable form of <*"«*^ 
conjoins til belief in supernatural powers with (i.) claims ahoot their «**«*£ 
absent recourse to any interactively certinrd qttenuc methods, g) «Ae ™*£** 

b r fam,i.a E m duarveorabducti>eargume,i Uh «n ^^^^Z^SSSm 
But 1 think these arguments ftL Ni theistic arguments and ^^gg^ 

a, L point. Bu, na.ur.HMk arguments can « T Uin much bene, how »tt«sta« m*£ 
be n „ Ucd C««l terms matter -n.l energy produce more of the ^ ^^ 
arpmcots have no theory about how that whkli is not mairrul 01 Oct** can «u* 
anything This, by the way. is the big problem for intelli & aU de»gn. 



and interests. Although the kinds of play, work, recreation, knowledge communi- 
cation, and friendship we seek have much to do with local socialization, the general 
facts that we like to piny, work, recreate, know, communicate, and befriend seems m 
be part, as WC Say, of human nature. Even prior lo the powerful (natural) effects of 
culture, we prefer different things when it comes to shelter, play, communication, 
and friendship than beavers, otters, dolphins, birds, orang-utans, and bonobus. This 
much constrain* extreme relativism 

NLhili^m & ako not a problem. Humans seek value; we aspire to goods, to things 
thai ma"er and interest «*. Nihilism can be a problem when what I earlier called 
motivating reasons arc exposed as not good 'grounding* or 'Justifying reason*. The 
if faith in parental wisdom and authority during adolescence is an example bitty 
i mind- Nihilism is also a familiar problem for thcists who lose the faith. And 
for The nine reasons- But nihilism is not a special problem for naturalists. Animal* 
lihrsunTving- Reflective animals like living well. Over world -historical time reflective 
animals develop goals for living: welfare, happiness, love, friendship, respect, per- 
sonal and interpersonal flourishing. These are not an altogether happy and consistent 
rarmfc) of values. Snll. even if there are incompatibilities involved among the ends we 
as animak socialized animals, seek, the fact remains that there art ends we seek, and 
nihilism is not normally an issue— it is not usually J live option. Nihilism is the viev 
that nothing matters. Things do mutter for us— certain things matter because of our 
membership in a certain biological species, and certain things matter to us in virtue 
of how we have evolved as social: beings with a history. That is the way it is. 

I close with Dewey's insight that 'Moral science is not something with a separate 
province. It is physical, biological, and historic knowledge placed in a humane 
context where it will illuminate and guide the activities of men' (1922J 204-5). 
What is relevant to ethical rdlection is everything we know, everything we can 
bring to ethical conversation that merits attention— data from the human sciences, 
from history, from literature and the other arts, from playing with possible worlds in 
imagination* and from everyday commentary on even day events. 

To repeat a point I have made elsewhere, one lesson such reflection teaches, it 
seems to me. is that if ethics is lUce any science or is part of any science, it is pan of 
human ecology** concerned with saying what contributes to the well being of 

* VVT^minfccrfemics natural insist in FUiug^n 

(1991) the* principle of minimal psycholo$ical realism CFMFRi » not wffickm to fa correct 
theory, because marry more theories and pcrwfl-*ype*are realiubk than are good. flnJbecau* 
many good ones hm yet to be realised. Moral theories and moral personality tfC nwd < and 
largely aucuedi in ration to jMrnrufatr mirvmnnitt and tectoptai nkhm which change, 
overlap, etc Therefore, it 1* best tu think of ethics a* pait ..f hmmm ecology, i-c. Jicilhcr as a 
special philosophy discipline nor a* a part of any - parfuiibr huinan science. Aicall wjjsol 
lifrOK»Aretheonlvlegitiri*a^ 

food depends a great deal on what is good for a particular community, hut when lb. 
community interacts with other communities, then these gel a say. Furtheimw*. *nat on 
item like a good practice or ideal can, when all the information from hutory. amhwpuaufl 
psychology, philosophy, and literature is brought in. turn out to have been tried, testa 



h unit*, human group*, and human individuals in particular natural and social 

ironments." 

I 'htnking of normative ethical knowledge as something to be gleaned from think- 

a tKiiu human good relative to particular ecological niches will, it seems to me, 

make it easier for us to sec that there are forces of many kinds, operating at many 

1 vels as humans seek their good; that individual human good can compete with the 

nod of human gr« u P s aT,a * °^ non-human systems; and finally, that only some 

■ kical knowledge is global— most is local, and appropriately so. It might alio nuke it 

■vrn (ess compelling to find ethical agreement where none is needed. Of course. 

vine what I have said is tantamount to affirming some form of ethical relativism. 

I ntendand welcome this consequence. 



Some Final Thoughts on Relativism 



My original impulse was to leave thing? at that. Defending ethics naturalized, a 
pragmatic ethic conceived as part of human ecology, originally seemed like enough 
for this essay- However, I know from speaking with others over the years that any 
kind of relativism needs very elaborate defence, and this despite the fact that almost 
otfyone 1 know is a moderate relativist in my sense (although they don't always 
know, sec, or admit it ). For the sake of the reader who wonders how the argument tor 
moderate relativism would go on from here, 1 provide this sketch. 

One initial observation: to say that one is a moderate relativist or a pluralistic 
relativist (Wong, in press) is not to say that there will not be consistent consensus on 
certain big-ticket moral truths. Murder and rape will be judged wrong everywhere. 
Why? Because univenri conditions of human flourishing demand it. Where, then, 
docs the pluralism come in? Well, here axe a couple of examples. Among certain 
Nc| lI nomads a certain kind of polyandry is practised, A bride marries all the 
brothers in a fanuly. Is there an>thing wrong with this practice? From what 1 know, it 
works OK, Everyone is happy with the practice: no one is exploited If so. the practice 
is morally acceptable, even though it doesn't appeal to us- 

Among certain Hindus a son should never get his hair cut or eat chicken the 
day after his father dies. This is a serious moral violation among Hindus. What is 

and found not to be such a fcood idea. So if ethics is ^n human ecology, and I think it k. the 
norms governing the evaluation of practices and ideal* will have to be tf broad as r^wiNe. To 
fudge ideals, it will not do simply to look and see whether hcalihv person* and hnilihy 
flrnimPHtttff are subserved by them in the here and now, but this 'health* flHtf be bought 
witfe 1 i 1 orporatlne practices-slavery, racism. icxixni, and the like, which wc knew can 91 

- Kiccd tor whit time— that can keep persons Jrora flourishing and ewrutoalty poison 

1 an relation*, if not in the present, at least in neart" g<iKratiorw. 

* David Wong asks if the method i favour favours consec«ucntial:ivnu The answer b no. 
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going on here may be hard for us to understand. The best explanation u that theae™ 
structure nf the Hindu form of life and the associated conception of filial pprtyyieul 
different moral obligation at the surface. No surprise. But n is a perfect example of 
relativism worth respecting. 

The question thai invariably arises against even the moderate relativist is how a 
reLitivifl can nialte onf credible value judgements. A retains! might try to iflj7 U0N « 
other* to adopt certain norms, values, and attitudes but this couldn't be done 

B* is an old debate, one the uiti-reJativist cannoi win. The relativist dQcsbeheve 
in rationality. She simply thinks that multifarious social worlds will yield reasons to 
accept somewhat different practices 01 ways of instantiating shared values (as in the 
Hindu case). The charges against relativism are indefeasible and invariably strike me 
B$ unimaginative, bora themselves of some sort of irrational fear that even moderate 
relativism will cause the social world to come undone. We are to imagine thai the 
relativist could have nothing to say about evil people or practices— about Hitler, for 
example- Here I can only gesture towards a two-pronged argument that can be 
spelled out in detail (see Flanagan 2Q0i). The first prong invokes cmphasiririg that 
reUtiTimi is the position that certain things arc relative to other things. So being a 
tilt person' is relative Relative to what? Certainly not to everything. It is relative to 
the average height of persons. It is not relative to the price of tea in China, or to the 
number of rats in Paris, or to the temperature at the centre of the earth, or to the law 
regarding abortion, or to zillions of other things. The relativist is attuned to rehtinitF 
that matter to r clarions that have relevance to the matter at hand. Even if there is no 
such thing as transcendent rationality* as some philosophers conceive it, there are 
perfectly reasonable ways of analysing problems, proposing solutions, and ictom- 
mending attitudes. This is the essence of pragmatism. Pragmatbm b a theory of 

The second pre*e ^f the argument involves moving from defence to otfence. Here 
the Uctk is to emphasize the contingency of the values we hold dear, while at 
the same rime emphasizing that this contingency is no reason for not hokfang 
them dear and constitutive of meaning. If it is true, as t think it & that whefef 
consciousness of the contingency of life undermines confidence, self-respect, etc, 
depends on whit attitudes one takes towards contingency, then there are some MW 
things to be said in favour of emphasizing •consciousness of conungency . ^cogni- 
tion of contingency has the advantage of being historically, sociolo^cally, amino- 
potogicaUv, and psychologically reahstic. Realism is a form of au.hent.aiy. and 
authenticity has much to be said in its favour. Furthermore, recognition of codtm 
gency engenders respect for human ^mmtTMrMAtnff^mtX^^^^ 
has generally positive political consciences. Furthermore, reaped for human arm 
riry and tolerant attitudes are folly compatible with deploying oar critical capacity 
,n judging the quality and worth of alternate ways of being. There ate |udgetneim 
to be made of the quality and worth of those who are living a certam way, and there 
are assessments about whether we should try to adopt certain ways of heme, i m 
arc not at present our own, Attuncrncnt to contingency, plural values, ami 






ad array of possible human personalities opens the way for the use of important 

3 under -unlt'cd human capacities; capacities for critical reflection, for necking 

AetV understanding of alternative ways of being and living, and for deploying our 

^ eil parities to modify our selves, engage in identity experimentation, and 

anfng location within the vast space of possibilities that have been and arc being 

I brour fellows It is a futile but apparently well -entrenched altitude that one 

ought w try la discover the single right way to think* live, and be. But there is a great 

/rneriment going on. It involves the exploration of multiple alternative possibilities, 

ndltifarious ways of living, some belter than others and some positively awful 
from any reasonable perspective. The main point is that the relativist has an attitude 

■ondudve to an appreciation of alternative ways of life and to the patient exploration 

fu tf | use this exposure in the distinctively human project of reflective work 

on the self, on sell improvement. The reflective relativist, the pragmatic pluralist. 

(he right attitude — right for a world in which profitable communication and 

•sflJitics demand respect and tolerance, but in which no one expects a respectful, 

tcteran* person or polity to lose the capacity to identify and resist evil where it 

risrc and right in terms of the development of our capacities for sympathetic 
undemanding, acuity in judgement, self-modification — and. on occasion, radical 
mmsformatiori- 
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INTERPRETING 

SCIENCE FROM 

THE STANDPOINT 

OF 
WHITEHEADIAN 

PROCESS 
PHILOSOPHY 



DAVID RAY GRIFFIN 



Introduction 



ttc task of harmonizing scientific and .digicu* thought is at the heart of the ■ wraon 
of ptocess philosophy d^loped by Alfred North Whitehead (ri «rl«g Vh.teophy 
i to chief importance-, %-hftch«d «W, by huing sc.ence and rel. S .oa mto one 
rational schemeof though." ( w«= «5>- This task i. especially intrant « *«.P«°" 
age. be observed, because science and religion now -seem to be set one against Uie 

^tt2«l for ov,rcomin g flte ««- .-ffi S S eZSS, 
to science and rcUgicn can be h»m«i»i wi.hu. a fh. ^P^j^'^ 
that enmplifie the standard philosophical criteria of excellence adequacy and 
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riT^MV Ach.cvmg self-ttmaaency is not temby difficult But MlJ 

evidence: Traditionally, cosmologks have dra»-n upo n science, aesthetics, eAks, and 
rdWon. Bui each ^ to its feUM p«ocdipitowHd.P« ^*T* 

Wcncv 10 errf-hute some dimension of expense to the negkct of Others (i W k 

P " SI tendency goes far ..ward e^ning why «Jfflce«J rdigimh, Artta now 
seem to be in «nfllct On ihconclund. the idea of God was developed al . time 
when The .cie.ii.fic altitude, which had earlier flourished .n Greece, was m decline, n 
The modem period, on the other hand. OWtnofc© to beer based almost exclus.vcK 
on the data from the physical science* ai the expense of the evidence from aesthetic* 

ctruc*. and rdig.cn (19676 P *>• * «* «*• ,h * M ™ lo ** ™ aCC ° Um 
whole of the evidence led to the chief error in philosophy : namely, overstatement 
j v I nesc ovematements create conflicts, became they lead to "an exclusion of 
complementary truths" Ci9i6: 144 )- 



Reasons for the Apparent Conflict of 
Science and Religion 



Supernaluralislic Theism 

After having long been an atheist or agnostic. Whitehead decided that both 'the 
general character of things 4 and our religious, mora], and aesthetic experience point 
to the reality of an all-pen -asive actuality worthy of the name God (19.16: 9&-9; itffrfc 

4. 3967A ii£ 1978: 40. 4*; i9<*= W ' 

He rejected a* a disastrous exaggeration, however, the supernaturalistic version of 

thnsm. with its "theology of a wholly transcendent God creating out of nothing an 

accidental universe" 1 1978: 95}. One problem with this theology is that it leads to an 

intolerable probllem of evil, because God must be held responsible for "all evil as well 

as of ill good' (1967b 179^ 

far our present purposes, the main problem with this theology is that it conflicts 
with an assumption essential to 'the full scientific mentality': namely, the assumption 
that alt things great and small are conceivable as exemplifications of general prin- 
ciples svhich reign throughout the natural order' so that "every detailed occurrence 
can Ik correlated with it* antecedents in a perfectly definite manner, exemplifying 

general principles' (1967k 5- 12). 

A form of theism compatible vith this assumption should be a naturalistic theism, 
according to which God could not occasionally interrupt the causal principles that 
generally obtain. Divine influence would he conceived as a regular part of, rather 
than an interruption of, these general causal principles. The creation ol our 






|d would n° l ^nve been the beginning of finite matter of fact, but the introduc- 
tiap of'* certain type of order within a previously chaotic realm of finite existence 

fllis doctrine of creation out of chaos implies that beneath the contingent laws of 
sanire, which apply only to the present cosmic epoch, are some mttaphyskni 

rtociplei wnich 3nr innercnl in lnc VCI T n*l*n °f ihing*. Belonging to the very 

lW re of God, lhc.se principles cannot be violated, a* Whitehead indicated in his 

•na 'God is not to be treated as an exception to all metaphysical principles, 

! ,.j Ki \ave their collapse, hut as 'their chief eKcmpliftcation' (1978: 343). 

Whitehead thereby affirmed what we can call naturalism^, with "ns' standing for 

1 niptmaturaiisl- His proposal so theisTtc religious communities is that they can 

Kerf help overcome the conflict of their doctrines with scientific assumptions by 

replacing supernaturalistic with naturalistic theism. 



Modern Science's One-Sided Cosmology 

the appearance of conflict between science and religion has been due equally to the 
version of non-supcmaiuraJist naturalism '. naturalism,,, 1 that became embodied in 
ifor scientific community's cosmology. Whitehead considered this cosmology one- 
sided l>eC3U$e ( as indicated above. It is based solely on evidence from the natural 
sciences, leaving theni unmodified by evidence from moral, aesthetic, and religious 
experience (1967^ p. vii). Science's truths were thereby exaggerated into falsehoods. 

; c of philosophy's central tasks is, accordingly, 'to challenge the half-truths con- 
ruling the scientific first principles" (1978: to). 

Whitehead's term for this one-sided cosmology is 'scientific materialism". This 
view "presupposes the ultimate fact of an irreducible brute matter, or material', which 

■ensekss, valueless, purposeless* (1967k 17). Whitehead's name for this concept of 
matter was vnrunii* actuality', meaning something that is actual, yet devoid of 
experience <197$: 29. !&/)• Although in the seventeenth century this view of matter 
wis combined with superoaturalistic theism, the scientific community eventually 
tended its materialism to the universe itself, thereby ruling out any form of theism. 

A third dimension of todays scientific cosmology, beyond its materialism and 
utfu- ;m is its reliance upon the sensationist doctrine of perception, according to 
which sensory perception provides our only .source of information about the world. 

Given these three dimensions, I call this cosmology 'naturalismaa', sam' standing 
for 'sensationUt-jlheist-matcrialist naturalism'. Although it is often simply called 
'naturalism'^ with no qualifier, naturalism^ is not the only possible embodiment of 
nKurallsm m . Whitehead considered it. in tact, a very inadequate embodiment. 

Whitehead criticized naturalism^,, partly because it cannot do justice to our 
moral and religious experiences, but also because it is inadequate for science itself 
(1967k 85-4). Various developments within the scientific community since the time 
Whitehead wrote have reflected agreement with his judgement that reductions 
materialism cannot do justice to many empirical (acts, Nevertheless, naturalism 
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The Criterion of Hard-Core 
Common Sense 



Tie claim th« one theory b superior to another must be based upon SOKK cntcra 
fermeasunns Miperioriir. or the claim is amply an arbitrary assertion of preference. 
Whitehead ri'ghth masted on the standard criteria: self consistency and adequacy lo 

the relevant fact*. . 

Some thinkers hare alleged that this appeal doc* nor escape arbitrariness, because 
these criteria are themselves arbitrary- To renounce these criteria, however, would be 
to renounce rationality and hence thought itself-as Hilary Putnam came to see with 
r«ar<3 to scatonsftency. At one time, Putnam denied thai there are any a priori 
ttuihi. thereby implying that even the most fundamental laws of logic might be 
wvisable But lalei. Putnam argued thai we must regard the principle of mm 
contradiction as an absolutely unrevisable a priori truth, without which rational 
thought would be impossible 09&* 08-114)- 

U a cosmologjcal theory, to be worthy of belief, roust be self-consistent, it must 
also be adequate to ihe relevant facts. But some thinkers have charged that any 
attempt to apply i] will inevitably involve uuu.arity. because people"-, judge™. . 
to the 'teas' is always a function of their culturally conditioned belief systems. The 
criticism that one's system of beliefs does not do justice to X— where X might be 
solution, telepathy, or miracles— can be dismissed by saying that there b no such 
thing as X. The criterion of adequacy to the facts could be applied in a non-circular 
way. however, if there are some beliefs that, not being a function of cultural 
condiriontng, arc universally accepted. 



Common Sense and Self-Contradiction 

Whitehead aligned himself with a philosophical tradition, known as the Scottish 
•coEnmon-sensc' school, according to which there are some beliefs of this type. 
Humes opponent Thomas Reid f the most fatuous member of this school. said of 
these common-tense ideas that the very act ofdcnyinganyof ihem would entail sett- 
contradiction and hence 'metaphysical lunacy' (1997: 268-9). 



ItAhould be noted thai to use the term emmon sense for such notion*, and only 
w ck'rHrt«M.*' <* l0 use is in J ««ritied way. in comninn parlance, the term is often used 

ideas that an: widely held at a certain lime and place but are not presupposed in 
rtirwnexperieliceaAsuth, and hence arc not universal, herring to ideas of ibis type aft 
^ttcofe common sense. I use the adjective 'hard-core' in refer to those common-sense 
irtfu that are truly common to .ill human beings in the sense thai ihcy are inevitably 

pjypposcd in human practice, even by people who verbally deny them. 

Whitehead's adherence to this approach is shown by his metaphysical rule or 
evidence' according to which Vc must bow to those presumptions which, in despite 
e f criti^m. we still employ for she regulation of our lives' (1978; i^.j. 'Such 
prattttiptionS", Whitehead added, 'are imperative in experience." They are impera- 
ove—in the sense thai our theories must include them to avoid irrationalih/— 
because we inevitably presuppose them in practice. Any theory that denied them 
would, therefore, involve 'negations of what in practice is presupposed' (197s: rj>— 
canons [Jul are now sometimes called 'performative contradictions' ( lay 19931 In 
relation to hard-core common-sense ideas, accordingly, we have no choice but to 
affirm (heir truth. The impossibility of rationally denying them is implied by the law 
. : noncontradiction. As John Passmorc put it: 'The proposition p is absolutely self- 
refuting- if to assert p is equivalent to asserting both p and not p" (1961: 60). 

Whitehead, like Reid before him, criticized Hume for violating this criterion by 

lubting things in his philosophical theory that he never doubted, as Hume himself 
pointed out, in practice. For example. Hume said that as a philosopher , he had to be a 
solipsist; doubting the existence of a real world beyond his sensory impressions, and 
hid to deny causation undcrslood as real influence. These denials followed from his 
srnsationist empiricism. 

As an empiricist, he (rightly ) held that he could include in his theory only notions 
rooted in direct perception. Given his sensationism. however, he concluded that we 
bait no direct perception of other actualities or of causation as real influence. 
Accordingly, lie left these ideas out of his philosophical theory, ielrg*iLii£ (Eiriii lu 

: iccice'. 

For Whitehead, the whole point of philosophy is to show how all our beliefs can be 
co-ordinated with each other. Explicitly refecting Hume's refusal to make the at- 
tempt, Whitehead said: "Whatever is found in "practice" must lie within the scope of 
the metaphysical description. When the description fails to include the "practice*, the 
metaphysics is inadequate and requires revision. There can be no appeal to practice 
to supplement metaphysics' O978: 13). Because Hume did make this appeal, thereby 
testing content with uncoordinated beliefs, he should be regarded as the high 
warermark of anti-rationalism in philosophy'. Instead of using the inevitable presup- 
positions of practice to supplement his theory, Hume should have employed them to 
nvoc it (1978:153, 156). 

i common-sense criterion will be employed in the following three sections in 
which t demonstrate the inadequacy of naluralisnium by pointing out its failing 
Kftft regard to three things crucial for science: (1) knowledge of the actual world, 
Knowledge of ideal forms, and (3) an explanation of the mind-body relation. 
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Knowledge of the Actual World 

_ _^^^p»— •• COT* **»^™^^^^~- 

,mi««ilrfiicmri5C. which includes the idea that its bask 
n o t io„* «t moled m d ^ ^**T« ^ for ^ hard -«>re con^, 

interpreting sensory data. 



The External World 

■^SSh-. -t«« chat . W pn*. doe „« gro^d d* Wiet ft 
dJEsonJieHto such as coloured sha^. no, an «twl -1 d^ these 
Ju^Sebv pronto no evidence ig** solium, tte soem.st s belief ma 
ilw«?d beypnd hi, or her awn experience UOHrt. therefore, be a ranonal bcl.ef 

^L irr.tional.sn,. ul.israted by Hum, and Sutqra». Ml . ate exemplified by 
JLqmuk «*>* considered America's mo* important pMte^pher of «M 
u, «c<n. decde, Ou ln e «, emphatic about hi* semaforism. «W»g tfcu wbat- 
^dence there « for science is *nsory eriW ft* |* Given AuS *** 
uoni« version of empiricism, he said that our statement* about the external world 
face the tribunal of sense experience U95£ 4*)- 

But Quine also said, in agreement with Hume, that this sensory experience 
provides no knowledge of physical object*. BO they are in die same boat a, Homer* 
Tods Nevertheless, said Quine, 1 believe in physical objects and not in Homer s gpd» 
£» 44)- From QuineV sensationist perspective, therefore, science i affinrnwn of 
an external world is entirely arbitrary. 



The Past and Time 

The past and time ire two more hardcore common sense concepts central to 
science. But the scnsalionist version of empiricism can provide no grounding foe 
Uiexn. Sanupna noted that sense perception provides no knowledge of the existenu 
of a past world. He pointed out. accordingly, that the sensationist doctrine of 
perception .mpticd not merely solipsism but 'solipsism of the present moment 



Xne concept of lime depends upon the distinction between the pas*, the present. 
W the future. Because sensory perccpiion cannot ground any of these distinctions, a 
-USaticrliM philowphy of science leaves the concept of time with no empirical basis. 

Causa<io n and Induction 

Another hard-core common-sense idea presupposed in science is efficient causation, 
meaning the causation of one thing by another, But as we saw. Hume showed that 
jattory perception provides no basis for affirming, the real influence of one thing on 
iruther, and hence the idea that there is a necessary connection between an effect and 

frwstion in this sense as presupposed, moreover, by the concept of induction— 
the assumption that, for example, an experiment performed today in New York can 
be repeated tomorrow in Edinburgh. Accordingly, if the idea of a necessary connec- 
tion between cause and effect is groundless, so is the idea of induction. 

is problem threatens the very rationality of science, Hans Reichenbach pointed 
out, because it suggests that science 'is nothing but a ridiculous self-delusion (193*: 
146). A. I. Ayer's desperate solution — that we should 'abandon the superstition th. ( 
natural science cannot be regarded as logically respectable until philosophy have 
, ved the problem of induction" (1952: 49) — shows thai rhe problem is, among those 
who presuppose naturalisni-um. widely regarded as insoluble. 



Knowledge of Ideal Entities 



Science, while presupposing knowledge of the actual world, equally presupposes 
knowledge of entities that have ideal, rather than actual, existence— entities often 
called 'Platonic Forms*. 



Mathematical Objects 

The ideal entitle* most obviously required in science are the objects of mathematics* 
which are especially central to physics. This centraiity is a triple crnhlrTaASirtcrrt to 
naninilisnifui, because knowledge of such entities conflicts with its sensattonkm, its 
tthfism. and its materialism. 

The most straightforward conflict is with materialism, undemood as the doctrine 
(bat nothing exists except physical particles and aggregations and properties thereof. 
This world-view is nominalistic. having no room for Platonic Forms, For example. 
Richard Rorty. using Whitehead's term for Platonic forms, says that there arc 'no 
eternal relations between eternal objects' (1^19: 107-8). 
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place for such forms id exist. M Hmfa explained: 

F™ iXhnir and Berkeley, itatraoinm like tmrnbers axe thoughts in the mmd ofGod - . . |Bui| 

K£^Lm« of Pk.o" S ibM-lta*- <*M Cod B Ufa the gnr, on Lews 
C^Ui Ch^re at.... the gra remained witboul ihc cat. (I»r«) 

The second problem U that even if thinks assume th.it mathematical objects can 
«d* „„ thc.r o^n, Ac rejects of Ad* M what «. be called the JJ«™r 
problem-, after Paul Benaccmf (19W. who argued (rightly) thai true Mte& car, be 
LsHfercd t»»% only if that which makes the belief true is somehow easily 
responsible for the belief. Pendope Maddy has summarized the resuUing problem. 
•IHIw can entities that don't even inhabit the physical universe take part m any 
causal interaction whatever? Surely to be abstract is to be causally u»n. Thus if 
Pbtonism is true, we can have no mathematical knowledge (1990: 37). 

The problems enkd by the scnsaiiomsm. atheism, and materialism 01 
naturalisrrw haw produced chaos in the philosophy of mathematics- Some philo- 
sophers have decided to take the counterintuitive route of simply denying the reality 
of mathematics objects, as illustrated by book titles such as Haenct without Numbm 
1 field 1980) and Mtahtmatia without Numbcn ( Hellnun i<3&9). 

Most commentators agree, however, Ihsl this non-tealisf or -formal*!' Wtatton 
is inadequate lo the presuppositions of mathematicians themselves. As Y. N. 
Mowhovakis says, i1 violates the instinctive certainty of most everybody who ha* 









tried to *° lvc a [nwlhemaUall problem that he ls thinking about "roil objects 
fee), Sin.ilar observations have been made by other philosophers (Marfdy 

csesimg .1 second solution. William! l.ycan, admitting that his own appeal 10 
J^Lancal «t* w 3 * " an embarrassment to physicalum. since sets el al. are non- 
Hcrt1poT.1I. acausal items*. said that unless he was to reject the idea of math- 
1 sets altogether, he would have to naturalize them (19S7: 90), This option has 
ltvdopcd by Penelope Maddy, who has attempted to replace the Platonic 
, of realism with a materialistic version. We can overcome the problem of 
^rioteetvabie Platonic entities', she suggests, by 'bringing [mathematical! sets into 
physical world 1 so that they are no longer 'abstract* but have 'spatio-temporal 

location 'W 0: 44 ' * 9f ?S *' 

ik solution is clearly desperate- What could it mean to say that the entire realm 

f oyuhernatics is embodied in the physical world in such a way as to be observable, 
rvdiiilv wh cn at ^f a * ma ^ P° rt ' on of^ realm explored by pure mathematicians is 
< 3 OT pLified in our world? 

A third solution, that of Quine. is to affirm the existence of mathematical objects 
while simpry ignoring all the problems, On the basis of his phyMcalisnV. which 
leciares phvsies to be the arbiter of what exists. Quine affirmed the existence of 
malhcmatical objects solely because of their indispensability to physics. Not flinching 
m the arbitrary exception that this doctrine introduced, he dedared his ontology 
to be 'materialism, bluntly monistic except for the abstract objects of mathematics' 
(1995: 14). But Quine never discussed the Platonic problem of w/ienranci tow these 
objects might exist in an otherwise materialistic universe. 

Quints allowance for rmthematical objects also introduced arbitrariness into his 
enforcement of the 'tribunal of sense experience-. While using this tribunal to rule out 
Platonic moral norms (1986), he simply *ig*OK|d| the problem; as Putnam put it, 'as 
to how we can know that abstract [mathematical] entities exist unless we can interact 
with them in some way" (1904; t>3)- 



Logical Truths 

Science also presuppose* the knowledge of logical truths. As Putnam points out. 
however, the nature of mathematical truth' and the nature of logical truth' are one 
and the same problem {1994: soc). Therefore. naturafenw if true, should equally 
prevent scientists from knowing logical truths. 



Normative Principles 

Scientific activity also presupposes the objectivity of normative principles, such » 
moral ideals Most medical research, for example, pewoppes* that some states ot 
arTairs-^uch as the absence of unbearable pain-are better than others, and that it 



i & i, i, m obi«live MWft require, of ,hc nature of th.ngs 
5«0- * .Tithing in agony bdblt you, qtf ysu should do H »n,,«h,,, 

ArtiaiUtcd bv Gilbert mrrnan and Bernard Willums- 

,*» dttttb of the p^iWIi'v of moral km-wMgc are b«*ed prtfr on saltan- 
iJn£E »* ^Hanwn .977= ^ WHlkms 19*5 94). party on miterul- 
S-Har^n ^. mard nA. by dccbn.g *• '<* ^ « facts .1 na.urc" 

- ■ , - , -»d p-rdy on ,ib*<n <Mackie «77: 48)- The Ptaeaic problm created by 

, g I Oar scientific conception of .he *orid has no place for go* 

( "£; SU .o meet .he science of i»n>ulive imihs however, is ^defeating. 
As Charles Urmore points out. ihe reasons for denying the reality of ob^trve moral 
Tahi« apply equally to cognitive vJo«. wh.ch concern the wqrw ought to _ think. 
To dew objective cognitive values would imply the absurd conclusion that the idea 
,, we ought to avoid selfcontrad.ction is merely a preference, with no inherent 
author^ 'Urraore .996: «7. »)• Larmore's weSi-argued conclusion is that ant,- 
Pbtomc naturalism, if carried through consistently, would destroy the very idea of 

rationality' {1996: \oo-i\. 

In sum. although science presupposes the capacity of scientists to know various 
kinds of .deal entities, the possibility of such knowledge is denied by all ihree 
dimensions of naturalismMrc- 



The Mind-Body Relation 



TO* version of naturalism also creates an insuperable mind-body problem. Long 
recognized as the central problem of modern philosophy, it is now seen lo be a 
problem for science as well Descartes 's starting point, that our conscious experience 
b the tiung of which wc arc most certain, is still valid. But his dualism, by means of 
which he put human consciousness outside nature and hence beyond the purview of 
natural science. is now rightly rejected. Accordingly, the scheme of ideas used to 
discuss the entities of physics, chemistry, and biology cannot be considered adequate 
unless it an also explain the relationship between our brains and our conscious 

experiences. 

Yet this his proved impossible for naturalism Mll5 . primarily because of its materi- 
alistic view of nature, according; to which the world's ultimate units are devoid ol 



hoCh experience and spontaneity. This view prevents a coherent treatment of three 
core common-sense notion* about the mind-body relatione fi) conscious 
'ocrkniic exists; U) i« exerts influence upon the body; and (3) it has a degree of 
1 determining freedom 



The Reality of Conscious Experience 

-[fa hard-core status of the reality of ones own conscious experience is obvious. The 
f-MSsibility of doubting it was famously emphasized by Descartes- Now Jaakko 
HintifcM has shown that Descartess argument involved the notion of a performative 
contradiction. If I say. I doubt herewith, now, that I exist/ explained Hintikka. the 
-^positional component contradicts the performative component of The speech act 
^•pressed bv that self- referential sentence* [1962: 32). Any attempt to avoid the rnind- 
io<iy problem by eliminating all references to conscious experience, as proposed by 
some "liliminativc materialists', would involve this kind of self- refuting contradiction, 
ndingly, if science endorses a materialist view of nature, it needs an explan- 
ation of how beings v^ith conscious experience could have emerged out of entities 
wholly devoid of experience. From the time of Descartes 1o the present, however, no 
juch explanation has been produced 

Some philosophers, such as Thomas Nagcl. have pointed out that this problem is 
insoluble in principle. Using en aw for a being that is devoid of experience and pour 
tat for one that, having experience, exists "for itself', Nagcl wrote-. 'One cannot derive 
a pOPr soi from an err set. . . .This gap is logically unbridgeable, . . . (Al conscious being 
(cannot be created) by combining together in organic form a lot of particles with 
none but physical properties" f 1979: i»S— 9). The failure to surmount this difficulty is 
now admitted both by dualists, who think of the mind as a full-flcdgecl actuality, and 
by materialists, who think of consciousness as merely an emergent or supervenient 

property of the brain. 

From the side of duahsm. Geoffrey Madell has said that the appearance of 
consciousness in the course of evolution must appear for the duafisi to bean utterly 
inexplicable emergence* (19SS: 140-1). Another dualist, Richard Swinburne, has used 
this difficulty to support the existence of an omnipotent deity, saying that 'science 
cannot explain the evolution of a mental life, but God. being omnipotent, would 
have the power to produce a soul' (1986: 198-9 K This solution is, of course, ruled out 
by naturalism^, so dualism's problem of consciousness remains unsolved 

From within the materialist camp, Colin McGinn ha* declared that because it is 
impossible to understand how the aggregation of millions of individually insentient 
neurons (constituting the brain! generate subjective awareness", the problem is 
insoluble in principle (1991: 1). In the (ace of this problem. McGinn adds: "iS|cieniihc 
1 uralism [by which he means naturalism^! runs out of steam It would take a 
supernatural magician to extract consciousness from matter" < 1991: + 5>- McGinn and 
other materialists cannot, of course, accept that solution* so they are left with ■ 
problem seen to be insoluble in principle. 
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Mental Causation 

«~v. ,ff«n hrtdfclv behaviour, usually calico: memai 

austftorf .» «i--n wide* mogn „ " a " ipn „ ihe (utility ofttrnKBptoting its 
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tf W W> J"*** f S^fiSK <** **» to call <hc 
„ b ^hophv.K.,1 ca^on a» jJ^-JJ, [ ^ , olin Scirlc . i„ a 

» m ,br «... -Kludrv the «d *> *"j ' ««« ... „ 1ITlonM[3K objection k» "dim- 

hchavtour i* an 'obvious fsct". . , 

T^is problem U e*P «oce serious for material** because d *""»» 

«£ go outsklc the physka. domain. Thi. insistence denies "the OMWB «dca thai 
some Smkal cent, need nonphyskal cans*' b»S 2*o>. ** Ab «M«i «- 
indaru Kim'» aflinnalion thai kc walk lo the telephone bcatus* we hare dcaded o 
rnafcr a call Upon seeing dm contradiction. Kim admitted thai material*™ seems to 

be up aftiinst a dead end' 11993= 3*W , 

The aspect of mental causation with which materialism b roost nbv-ously ID 
conflict b rational activity, Aoarding to the materialist world-view, all causation is 
e«Snnif enttfen. 1T>e rational activity of a demist is. however, an ejampte of/SMl 
causation, because a is action In terms of some norm, such as the norm 01 sen 
consistency But the materialist worid-vicw has no room for Mich ^tivrtf. bctause 
the milMJ is equated with the brain, and the brain \ aclivitie. are sa»l io Ik deter- 
mined by the causal activities of KU nwH elementary parts, warned to const* 
entirely of chains of efficient causation. 



McGinn raise* (his problem by asking how a physical organism can be Mibjcei to 
the norma of rationality. How, for example, does modus ponem get its grip on the 
causal tfwnstiions between mental sutes? fc (i99<- *3 n -)- McGinn admits that materi- 
alism can provide no answer, thereby illustrating Putnam's charge that most science- 
based philosophic* are self refuting, because they 'leave no room for a rational 
activity of philosophy' <i9»j: wK 



Freedom 

The idea that our consciously directed act* are based on a degree of setf-determining 
freedom is equally recognized as one of our hard-core common-sense beliefs. Seat* 
jfier pointing out that people have heen abJe to give up some common-sense beliefs, 
such as the {softcore common- sense) beliefs in a flat Earth and literal 'sunsets', points 
out that 'we cant similarly give up the conviction of freedom because that conviction 
Ls built into every normal, conscious intentional action-... |W|e can't act otherwise 
itun on the assumption of freedom, no matter how much we learn about how the 
world works IS a determined physical system" (1984: wh Thomas Nagel &y%: I can 
no more help holding myself and others responsible in ordinary life than I can help 
feeling; that my actions originate with me* (1986: u*). 

Some philosophers try to maki- this fetiing of freedom compatible with complete 
determinism by redefining freedom. According to this convpatibilist definition, lo say 
that I did X freery i? «« to say that I could ruve acted otherwise (Lycan 1987: U>-Ul- But 
to speak of freedom only in this compatibilist, Pickwickian sense is n&X to speak of 
freedom as we presuppose it in practice, as seen by both Nagel ( ty*6: no-i7> and Sea* 

(1^84:92-5). . _.. 

Materialists have not been able to affirm freedom in this genume (incompaiiDilist, 

libertarian) sense. $tarle says that science 'allows no pbee for freedom of the vrilF (l9»* 
oa). This denial follows from niaterialistic assumptions which Scarle siimrrarws thus 
Since ootuit consists of partscks and their rtUtions with each other, and since 
everything can be accounted for in terms of those particles and their relations, there 
is simply no room for freedom of the will' (198* $*) Searleconcludes that, although we 
necessarily presuppose freedom, it must be an illusion ( 19S+ 8*> v7>- Bcplicin>- admits 
ting his failure to reconcile his world-view with a {hard-core , conunm-sense convic- 
tion, Searlc savs that although, 'ideally, 1 would like to be able to keep both my 
commonsense conceptions and my scientific befaefe-. . when n comes to the question 
of freedom and determinism, I am., .unable to reconcile the two (19S* S6* 

SculcV inability lo affirm genuine freedom is echoed by many other matcrialisis- 
such as McGinn (1991: 17 n. I. Nagel <i9*fr: UO-33). and DanW Dennett (19 
Crucial to these denials is the assumption that the mind » not an cnttty dtftnxt 
feom the brain, with its billions of cells, so there is no conceivable to**** *" 
decisions to be made. As IJennett puts it, the human head contains billions Ot 
•mitmgoius am i micawgents twith no sinije Boss>; and 'that's all thals going on 

(199^ «». 459)- 
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pcrccpiion in the mode of canto] efficacy". In these prehensive sets, we ire directly 
aware of (tic other thing us tutmt and ds exe rting eatml effiauyoa at. Our awareness 
of the past, and hence lime, arises primarily from prehending prior moments of our 
own experience, from which m cm ory arises. 

We are now in i position to understand one of Whitehead's main criticisms of the 
scnsatmnisl doctrine of perception: ihB although sensors perception provides 
pndsi abvrvaiiotu on which science depends, it does nol provide the basic ftirego 
used in scientific theory to interpret the obMrvatiurul dau. Those categories are 
provided by our non-sensory mode of perception (Whitehead 1978: 169-70; «967* 

... . s; iciiS: tj}). 
Tliesensationist doctrine ofperceplion hence involves a disastrous exaggeration— 

concluding from the fact that sensory perception is the only source of pre cist data 
thai it i* the only source of data, period. 



Scientific Naturalism ppp 



Knowledge of Ideal Entities 



Whiteheads version of naturalism, on be called ^^SSS^SaSSi 
for prehensnve pancnthesst-pancxpcricntiahs. naturalism (Griffin 1ML ,71.. In this 
Virion Z seL.ion.sm of naturalism- fe replaced by a prehensn-c doc. me of 
Potion accordmg to which sensory pa**** U derivative ft* «££ 
S mode of perception, in .Which there ,s a non-sensory **£*"-££ 
„Xr thin*s- Atheism it replaced by J*™.**", according to wh.ch he nMt 
finite hmgs Irvcs within an all-inclusive experience And the matcnahstte W rf 
nature k. replied by p«spmn,lW&"T. according to which a!, genumc md.vidoa.s, 
Ln to Z most elementary units of nature, have a, fcttl some tota of experience 

*^dcS"*» «* attribute experience aod sponunrfty to all things whttW- 
««. « ii cannot be qu.ckly dismissed by pointing out that rock bchavtour manifests 
no spontanea suggest** of a unified experience. Rather, experience .s attributed 
onlv to .rue imhs -iduiis-whether simple individuals, such as quarks, or compound 
individuals". »cfc as animals-not 10 agsreganonal societies of individuals, such as 
sticks and stones iHartshome 1071). I have emphasized this pent by speaking nt 
■pancxperientialism with organizational duality" {Griffin 2001: 6). 

I will now indicate how the various failure* of naturalism^ discussed above are 
overcome by naturalism^ 



Knowledge of the Actual World 

The fact that we inevitably presuppose the reality of the external world, the past, 
lime, and efficient causation is explained by saying that wc have a direct. non-sensors 
experience of them Whitehead, focusing especially on sensationism's inability In 
affirm efficient causation, refers to out direct prehension of print actualities U 



lust as all three dimensions of naturalism^ contributed to making science's know- 
ledge of ideal entities appear impossible, all three dimensions of naturalism^ are 
relevant for overcoming this appearance. 

The replacement of materialism with pane* peri entialism means that the existence 
of ideal entities is not ruled out, so both mathematical objects and normative ideals 
ran be affirmed. Whitehead, in fact, explicitly affirmed eternal objects— his term for 
Platonic Forms— of both types: eternal objects of the elective species, which he 
equated with "the mathematical Platonic Forms", and eternal objects of the suBJHih* 
species, which include normative ideab (1978; 291 

Pancxperientialism also allows, without any exception !o the general principles of 
the universe, the idea lhat the experiences constituting the universe of finite thmgs 
exist Within an all-inclusive experience, which can influence the world somrwhal a* 
our minds influence our bodies. 

This pancnthcistie view of the universe allows us to reaffirm the old idea that 
mathematical, logical, moral, aesthetic and cognitive ideals can bo* exist and have 
causal efficacy becaase they subsist in God. In Whitehead's language, eternal obtects 
subsist in the primordial nature of God" f .978: a* I. having influence by virtue ofbeing 
envisaged bs God with appetition for their actualization in the world [W* JJ-aK 
Providing an answer to both the Platonic and the Bertaccrraf problem. Whitehead tap 
that we experience ideals bv virtue of their presence in the divine, non-local agent: 
•There are experiences of ideals— of ideals entertained, of ideals aimed a!, ol 
ideals achieved, of ideab delaccd. This b the experience of the deity of the universe 

Given the prehensivedoctrmeol perception, this prehension ol ideals, by mea.v 
prehending the divine experience ... Mstkst«C| pM requires no -d tocbipofte* 
Of a special moral sense". Rather, we can apprehend these ideal fomts by means ot the 
same mode of perception through which we perceive the past world's causal clticacy. 



right 10 promote those Htm ol tffifrs. But naturalism^ h.v. been used to deny the 
possibility of moral trurhs. 

For simple, John Maektc, denying Hut moral values are 'pan of the fabric of the 
world, said (hat it is not an •objective, intrinsic requirement of the nature of things' 
that if wmronc is writhing in agon)' before your eyes' you should 'do spmcthine 
about it ,! yen cut' m. 79-Soi. Esscntiallv the same position has been 

articulate! b?(3feeri Hannan and Bernard William*. 

These & r.ubof the possibility of moral knowledge arebased pan h/ on sensation- 

ism (Maclqr 1977; 38-st Finnan 1077: 9-10; Will,.,,,,, ,585: 94). partly on material - 

-Hannan rules out moral truths by declaring I hat 'of* facts arc facts of nature' 

B 17)— and partly on jtlwisn, (Madoe 1977: 48). The PL-nook problem created by 

atheism has been especially emphasuml by Harman. Having said that 'our scientific 

.onccpih.n of the world has no pktcefor [normative) entities' ( I9 S 9 r #S), hectpjains 

jfan h, saying: "Our (ekmifie conception of the world has no place for sods' 

(1959:3811 6 

For science to reject the existence of normative truths, however, is self-dcfeatinc 
As Charles Larmore points out, the reasons for denying the reality of objective raQr ,i 
v*lu« apply equally to cognitive values, which concern 'the way we ought to think' 
dmyobtecmr cognitive values would imply the absurd conclusion that the idea 
that we ought to avoid self-contradiction is merely a preference, with no inherent 
auuW (Unnore ,„* , 7 . M) . L^^ w] ,. 3rgued condusiofi ; _ 

btonic naturals, rf carried through consistently, 'would destroy the very idea of 
rationality - (199ft 100-2). ' ' "'" 

hlT'f^^T P™""-"" "* a P*^ of scientists to know various 
k nds. of .deal enmie,. the possibility of such knowledge is denied by all three 
dimensions of naturalism^,, ' 



The Mind-Body Relation 

^Thuvmbn of naturaltsm also creates an insuperable mind-body problem Lone 

is the rhino JrT^L D,M<i,r,es s SMm *S PO'nt. thii our conscious experience 

natural X« H„w ^T ""^ MlttW ■ 1 " d hraw ***»* «** P""** of 
disStT enlLf K nSh X Kfeaed Accordingly, the scheme of ideas used to 






both expenence and spomw^ This view prevent a cohwm .r, ,mu n | of Awe 
furd-core common-sense notion* about the mincM^.lv „,i • ,nrw 

self-detennining freedom. t™" 



The Reality of Conscious Experience 

The hard-core status of the reality of one's own conscious experience is obvious The 
.mpossilnhty of doubting u was famously emphasis by Descartes. Now jL£ 
Htnnk a has shown that Descartes s argument involvcd , he prfj^ 

comrad.con. Ifl say. 1 doubt herewith, now. that I «*,■ coined H^ntikka "th 
propos.tiona component con.radtcts the performative component of the sp^h ac 
expressed by that self-referential sentence" (,00* »,. Any attempt to avoid the mind- 
body problem by ehmmatmg ail reference, to conscious experience, as proposal 
some elirninat.vemater.ahsts.wo.tld involve this kind ofseif-refuungcontradJtion 
Accordmglyjf science : endorses a material, view tf «,,„„. u needs an e*X 

uIa a ; nSS C ° rtSC,0US ° tperience COuld W ™«*ed »« of en" il 

wholly devotd offence. From the !irnc of Descartes ,0 the present, how " t 

such explanation has been produced. 

Some philosophers, such as Thomas Nagel, have pointed out that this problem is 
tnsolubkinpnnciple. Using t ,. so, for a being that is devoid of expert Z pour 
», tor one that, havtng expertence. exists Tor itself, Nagri wrote: One cannot derive 
a fwr »J from an en sot. . . This gap is logically unbridgeable. ... W conscious being 
[cannot be created] by combining together in organic form a io, of parties with 
none but physical Wtf . .979; ,**). The failure .0 surmount £ difficulty * 
nowadmit ted both by duahsts, who think of the m,nd as a foll-tledged actualits- Tnd 

ssss ar of co ^ iousnes m mcrev - --*- — « 1 

From the side of dualism, Ckoffre>- Madell has said lhat the appearance of^ 
conKtousness m the course of evolution must appear for the dualist .0 bean utterly 
.nexphcable emergence (*8* ,40-^. AnorjKr dluliiU Rjchard SwinburM ^ ^J 

1h« difficulty «o support the ex^.ence of an omnipotent deity, saving that "science 
anno, expbm the esolution ofa mental life", but 'God. being omnipotent, would 
fane the power .0 produce a soul' (, 98 6: , 9 !H.). This solution as, of course, ruled ont 
by n a , Ura lism B „ so duahsms problem of consciousness remains unsolved 

From wihin the materialist camp. Colin McGinn has declared that because it is 
•mpwnble to understand how "the aggregation of mdlions of individually- msentiem 
neurons (constituting ,he brain| generate subjective awareness', the problem ts 
uuoluble ui pnnciple ( 1991: D- In ihclaceof Urn problem. McGinn adds: '[Slcientific 

r.aiuralmm [by which he means naturalism^ ) runs out of steam It would take a 

supernatural magician to extra* consciousness from .natter' (1991: 45)- McGinn and 
Mfter matenal^ts cannot, of course, accept thai solution, so they are left with a 
prowcm seen to be insoluble in principle. 



Mental Causation 

The idea that conscious experience affects bodily behaviour, umi.iU) called 'mental 
causalion't k alw. widely recngntral .is j hard -core commnn-wnw nation, led 
Hcndcrich uys that its main recommendation is 'the fuiilriy of contemplating its 
denial'. Speaking of cpipbeno men alum— the doctrine that conscious cxpcncnce does 
■i'i exert causal efficacy on the body— Hondcrich saysr 'Off the page, no one bclirvct 
it (1987: 447*- Ucgwon Kim likewise says that any theory, 10 be adequate, must have 
room (or psychophysical cautation. as when, feeling a pain, one's decision to c«il| ihc 
doctor !!eaa\ m C EO walk to the telephone and dial (1993: 2B6). John Seurlr, in j 
timflti inn. includes 'the reality and causal efficacy of consciousness' among the 
^ou* facts' about our minds, endorsing the commonsense -objection to "dim. 
•native materiaJism" that rt is *crwy to say that.. . mv bclicfe aind desires don't play 
any role in my behaviour'" (1992: $4. 48). 

Nc ither dualists nor materiajuts, however, hove been able to explain the possibility 
of menial causannn Forduifins, the problem is understanding how a mental entity 
could influence physical entities understood to be completely different in kind. As 
Madell Admits, the nature of the causal connection between the menial and the 
physical, as the Cartesian conceives of it, is utfcrly mysterious 1 (1986; 2). Descartes 
himself was not embarrassed by this mysieriouxross. because he could appeal to 
divine omnipotence (Baker and Moms 1996: i»-* 167-70). But dualists who reject 
such appeals have an insoluble problem. 

The problem is equally serious for materialists. Searle, for example, asks rhetoric- 
aJiy: Hmv could something mental make a physical difference .. in our brains* 
Are we supposed to think that thoughts can wrap themselves around the axons 
or shake the dendritesor sneak inside the cell wall and attack the cell nucleus?" (iofi 4 - 
li;j. SearJe means to be ridiculing dualism. But his rejection of mental causation 
contradicts h^ own statement thai thecausal efficacy of consciousness for our bodily 
bchdvfuur iv an obvious fact'. 

This problem is even more *rmu for materialists because of their insistence, in 
laegwon Mms words, thatif w trace the causal ancestry of a physical event, we need 
nwr P o outsdc the phyMcal domain" tbk insistence denies 'th< Cartesian idea that 

oc up against a dead end (3993: 367), 

rJJ£f — 0r , mCnUl C3U ""° n Wi ' h ■*** ■»««*«. b most obviously in 
«iw * MlllM^ According ,o ,hc antainfo, , ori d-«cw, oil 2 " 

d^y ' !a ^ W0l[dvie » »» •» room for such .ctivto, because 
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McGmn m»» .«, problem by asking "how , physical flr&(I)isn| £Jn ^ , |ih 
,he norms £ i*-Mfl* How. fcr example, doc ™rf„, pC gc, to grip . , 

al, Sf n c». p t dcno an ^.cr, .hereby ilh^Hng P U ,n am ' S charge ,h., mo,, S* 
based ph^phK, arc S clf-refu« W g because rhey l«ve no mom for . ru.ion,. 
aciivilv of philosophy ( 19*3: 191). ™ 1 *™ 1 



Freedom 

Theid« th.1 our co M ci 0US |y directed KtS . V e based on a degree of self.dctcrm.ninK 
l^don » «,ua]Iy rccogm.ed as one of linr hanW ^...i,,. ^ ^^ 
after pomnng out that people haw been able to gi w up ^^mmon-JeS 
such « lh« ^WMhWl bdieft in.fla, Eard, and literal - mnKU ; ^ 

u bu.h mtc ««y nonml can«iou» intentional action.. .. fW]e can', « otherwise 
.h,n 00 the assumpt.on of fr^o m . no matter how much we ,«m about hoTt 
world works as a ^determined physicaj system- (^ 97) . Thom« M»d «V, 1 can 
no more help holdmg myself and others responsible in 0r «, iriary ,,f f lnan [£, JJ 
feeling that my actions originate with me' ( i 9 &i; | 2 „ h 

Some Philosophers try ,0 nv,tke this feclrng of freedom compatible with ccmplefe 

t, Mvv7i fimnE ^^ ACC ° tdiD * l ° ,hls «»*•«>«& definition. ,0 «y 
that Id d X foely » «cf to say that [could have acted otherwise (L YCan «,- ,.. ,., Bl 

jospeal: of freedom only in this ccmpatibilist. Pickwickian STb^ ^ ,1 
freedom as w presuppose it in practice, as seen by both Magel (.986: 11( >., 7 ) andSwrie 

UURMto Euw not been able to affi™ freedom in this ^uu* fineomp.t.hli.,. 
liberwito U sense. Searle says thai scence 'allows no place for freedom of the JuT ( ,084; 
92). Th.sden.al follows from materialistic assumptions, which Seariesummari^ thuv 
Since nature consists of particles and their relations with each oiher, and since 
Wiytfcng can be accounted for in terms of those particles and tfaefa relations, there 
KS.ir.ply no room forfreedomofthew,ir(, 9 a. t «o>.Se a rleconch I des that, althouvh we 

ung his fadure .0 reconcle h* worid-view wiU, a (hard-core) common-sense convic- 
t.on. Searle says thai although, -ideally, f would like to be ahfe .0 keep both mv 
comnTo^nse conception, and my scientific beBefe. ..when it comes to the question 
01 freedom and determinism. | am . . urate to reconcile the tW (.984- 86) 

Searles inability la affirm genuine f rwd om is echoed by many other maierialisu. 
such as McGmn ( W r , 7 „.). Nagd (l9S6 . „,,_,„ an| , D4njd Dcnnc[i 

Crucul to these denials is .he assumption «ha« the mind is „m ,,„ cn iity distinct 
from the bra.n. with its billions of cells, so .here U no conceivable locus for free 
ttXUam to be made. As Dennett puts it, the human head contains billions of 
manager* .nd microagenis twith no single Boss)', and 'thai', alt that s going on' 
(ii»i: 458. 459). 



Dualists, by contrast, can affirm freedom by saving thai there is a 'single Boss'. this 
being the mind, understood wan entity distinct from the brain with the capacity to 
nuke deciMonv But, givrn the inability of duaJLits to explain causal interaction 
between ihi* mind and its brain, they have Med to explain how this freedom can 
express itself tn bodily practice*, such as those involved in scientific research. 

The upshot o( the prcviou\ three sections is that a new version of scientific 
naturalism i* needed, not simply for the sake of overcoming the apparent conflicts 
between science and religion (even after religion has given up supernaturalism), but 
also for the sake of science itself. A new version of naturalism, intended as a new 
framework for science, was developed by Whitehead. 



Scientific Naturalism 



ppp 



" — •—< 
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Whitehead's version of naturali«n ni can be called 'naturalism^,', with 'ppp' standing 
for 'prchciw%T-pancmhc^-pan<rxperieniialiat naturalism' (Griffin 2001: 171), In this 
position, the sensarionism of riaturalism u .. n is replaced by a prehewivc doctrine of 
perception* according to which sensory perception is derivative from a more funda- 
mental mode of perception, in which there is a non-sensory grasp (prehension) of 
other things. Atheism is replaced by pantnthtism, according to which the universe 
of finite thing? lives within an aH-inclusjvc experience. And the materialistic view of 
nature is replaced by panexfwrienuaiism, according to which alt genuine individuals, 
down 10 the mast elementary units of nature, have at least some iota of experience 
and spontaneity. 

This doctrine does not attribute experience and spontaneity to all things whatso- 
ever, so ii cannot be quickly dismissed by pointing out rial rock behaviour manifests 
no spontaneity suggestive of a unified experience. Rather, experience is attributed 
only to true individuals— whether simple individuals, such as quarks, or 'compound 
individuals*, such as animals— not to aggregations! societies of individuals, such as 
sticks and stones IHartshorne 1972). J have emphasized this point by speaking of 
'panexperientialism with organizational duality" <Griflin 2001: 6). 

I will now indicate how the vinous failures of natureu'sm„ m discussed alsove arc 
overcome by rtaturalismppp. 



Knowledge of the Actual World 

The Jm dut we inevitably presuppose the reality of the external world, the past, 

time, and efficient causation is explained by saying that we have a direct, non-sensory 

€£emn£ of them. Whitehead, focusing especially on sensationism's inability to 

Srm rffcicm causation, refers to our direct prehension of prior acuities as 



-perception in the mode of causal efficacy. In these prehensive acts, we are directly 
aware of the other thing as acwaUml as exerting causal efficacy on us. Our awareness 
Of the past, and hence time, arises primarily from prehending prior moments of our 
own experience, from which memory .irises. 

Wc -ire now in a position to understand one of Whiteheads mam criticisms of the 
wttatiomfl doctrine of perception: that although Sensory perception provides the 
price** observations on which science depends, it docs not provide the basic eateries 
used in scientific theory to interpret the observational data. Those categories >. 
provided by our non-sensory mode of perception (Whitehead 1978: 169-70; 1967a: 

The sensationist doctrine of perception hence involves a disastrous exaggeration- 
concluding from the fact that sensory perception is the only source of precise data 
thai it is the only source of daia r period. 



Knowledge of Ideal Entities 

Just as all three dimensions of naturalism^^ contributed to making science s know- 
ledge of ideal entities appear impossible, all three dimension* of rururaJi*Tn_ arc 
relevant for overcoming this appearance. 

The replacement of materialism with panexpenmnalism means that the existence 
of ideal entities is not ruled out. so both mathematical objects and normative ideals 
can be affirmed. Whitehead, in tact, explicitly affirmed eternal objects— his term for 
Platonic Forms^of both types: eternal objects of the objective species, which he 
equated with Ihe mathematical Platonic Forms', and eternal objects of the subjectin 
species, which include normative ideals {197S: 291). 

Pane^erientialisrn also allows, without any exception to the general principles of 
the universe, the idea that the experiences constituting the universe of finite things 
exist within an all-inclusive experience, which can influence the world somewhat as 
our minds influence our bodies. 

This pancnthcistic view of the universe allows us to reaffirm the old idea that 
mathematical, logical, moral, aesthetic, and cognitive ideals can both exist and have 
causal efficacy because they subsist in God. In Whitehead's language, eternal objects 
subsist in 'die primordial nature of God' ( 1978: 46). having itilluencebyvirtueof being 
envisaged by God with appetition for their actualization in the world (1973; 32-4). 
Providing an answer to both the Platonic and the Bcnacerraf problem. Whitehead says 
that we experience ideals by virtue of their presence in the divine, non-local agent: 
There aie experiences of ideals— of ideate entertained, of ideals aimed at, of 
ideals achieved. 0/ ideals defaced. This is the experience of the deity of the universe 
(to68; 103). 

Given the prehensivc doctrine of perception, this prehension of ideals, by means of 
prehending the divine experience in which they subsist, requires no ad ktx hypothesis 
of a special moral sense". Rather, we can apprehend these ideal forms by means of the 
same mode of perception through which we perceive the past world's causal efficacy 



Explaining the Mind-Body Relation 

The change from the maTcffalLsr to the pane.vperienriaJist view of nature means that 
our hardcore common -sense assumptions about the mind-bod^ relation can be 
affirmed. If the cells in the brain arc centres of experience, then the idea that thev give 
rise to mmd' is no Jonger inconceivable. J-Ycn McGinn grants this point, saying that 
il kc could suppose neurons to have 'proto-conscious states', it would l>c 'casv 
enough (o see how neuron* could generate consciousness' (1991: 2S n.) ( 

Pancxpericn sialism also overcomes the obstacles to affirming mental causation. 
Dualists, while verbally affirming interaction between mind and brain, cannot 
explain how wholly unlike things could interact Materialists, seeing the impossibility 
nf diutistit interaction, identified the mind and the brain, thereby making inur 
action equally impossible. Pancxperientialism, by contrast, allows interact lonism 
without dualism. A* Charles Hartshome, the major process philosopher after 
Whitehead, explained- "(C|eUs can influence our human experiences because they 
have feelings tlut we can fed To deal with the influences of human experiences upon 
cells, one rums this around, Wehave feelings (hat ce/ts can feel* (1962: & 9 ), 

Finally. panexperientiaJUm witfc organizational duality can explain how our ap- 
parent freedom is genuine. Like dualism, panexperiernialkm regards the mind 35 an 
actuality that, being distinct from the brain, is a conceivable locus of decision 
waking. But, unlike dualism, this position is not undermined by rhe toconceivability 
of duatoic interaction— w hkh led dualism 10 collapse into materialistic idcniL.m, 
with its explicit denial of freedom. 

PanexperientiaLsm does agree with materialism thai all actual cmiucs are of the 
same omoiogkal type. But panerpetienliaiism also agrees with dualism's strong 
point the recognition of a structural difference between aggregation^ entities, 
siicr. as rocks and typewriters, and compound individuals, such a* cats and human 
Motemlistic idcruism. not allowing this distinction, has to regard intentional 
human ***** 4,. ,n Whitehead* words, purely governed by the physical laws which 
lead a stone to roll down a slope and water to boil' f | 95 S: 14) 

From . theperspectiveof pa™*perienrialkm, this analysis works for a stone because 
ahheugh the molecules Juve some iota of spontaneity; the various spontaneities 
rW each other, and average out so as to produce a negligible total effect' 
*£Ftt ? h ™ Mi * *y — «* ^ere is a dominant member. 

«ZvJk CO ' ordi ™ c ** h °*Y so as .0 *rry out this decision. V>Was the 

Sv ™ 1^"°^ ™* ltei «*"** to finai causation-a purpose 
UttlY pursued (Whitehead t<*8: 2*-$) purpose 

t^l^iS^ [H 7 ^ 2 ° m03 ° gfC;J *"■*• *« » » organisational 
tT^m^ ° rganiM r *■ P««»« '<**«* modes of function- 
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Impli cations for Evolutionary Theory 

T ^"^ ' ■ ■ ^.t—. ITfm 

I wilt conclude by induing ,he difference* that .he acceptance of natura W w by 
both the rd.pow , and ,hc sccntinc communities could make fa ^ .o^olu 
nonary theory, wiucfa has long been the major source of conflict 

In iu most extreme form th« conflict pits neo-Darwinian evolutions agair*. 

sacnl.lk creafon.m wh.ch rejects the mfey of maero-evo^ion. and hcn« 

common .ancestry, ,„ favour * , he docainc ^ ^ ^^J™ 

flOAt Tb. vc«,o n of .he conflict, which has been especially intense, vJnudS " 

tinue, ho^vrr becai^e of neo-Dwwinian', rooiage in WwfomZ Bui (L 
r — e confl,c, S .-ouid be overcome if ,hc sc.entinecornmunily adopTed a heo' 
of evolution based on naturalism^. v ~ 

Ml b,v C explained el«where (Griffin ioooi ch. 8). ,he set of doctrine* consriturin, 
STf "^ •««««• ™*« ' combination of^eodfk and meu 
ph y»«| doennes. Bcs.de, accruing the basic scientific doctrines (which «**£* 
re^hiy of m^o-evolulion « w^U M rrucro-cvolu.ion ,. Mentis* ^JS uTTerm 
of na,ura} lS rn ra> would also, by definition, accept nco-Darwini ZS 
COrmCbun that macro-evolu, ion oca,^ „ a(ura]islical|v metaphysteal 

A theory of evoluuon based on naturalism^ would, however, reject four other 
«»pbysKal doctnnes: namely, materialism, determinbm. nominal^, and the 
clatm refiect.ng the atheism of naturalism^, lhal the evol Bf ,onarv process is 
emrefy unduected. It would also be p,n to rejecting, if v^ted by'empincat 
ev,d nee. d»rce denvaUve scientific ckirns: namely. ** ^^.ion is gradualiu.c 
mvolvng no rumps; that macTo-eYtjIution invoh^only the kinds of p TO c««s that' 
occur m mttro-evol ution; and that the onjy processes i nw lved are random variation, 
and natural selection. Finally. . theory of evnlution based on M^ltan^Sl 
aefimcly reject uiree moral-reagious impliaiio™ of the neo-Da^nian^ecoun, 
namely, that the untverse is non-progress.ve. amoral, and meaningless. 
nrn «H bn ^ eU * "<«* a th «0- of e>-olu,ion based on naturalism^ would 
provide a middle «vay be^een the e«rem« of neo-Darwinism and creatiTnisn, it 
«ndd endorse the mam cla.ms of thc scientific community: namelv. that evolution 
ha. occurred, and in a fully naturalistic way. But it would reject the dimensions of 
neo-Danvmsm that have been the primary sources of the strong moral and religious 
otnecrtoni to evolutionism as currently taught. 
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CHAPTER 28 



ANGLO-AMERICAN 
POST-MODERNITY 
AND THE END OF 
THEOLOGY- 
SCIENCE 
DIALOGUE? 



NANCEY MURPHY 



What is Anglo-American 
Post-modernity? 



HS **?"* UNn * *** ,en " »*""«l«n'; people jwt ^ .akc it ,0 mMn 
£^17 T J '° ^ 1 ' bC8i " "> 5 ° m ' n 8 •"«* «" <"' hi many JL h 

^^°f; mod fr i (To - tafa '«« •>■ » » -«t often ^ciated v.i,h „S, 
n>°m „ Cottnemal phflwophy and Btoiry critkfett Since these are hnSl 

Sirs' " "i ** dcs,gna,cd * **•>■*»• sin « w „s d l ;S 
5T 3SSS52SB25r* ,li c h * E ^ 




modernity and loxpcll oiri c»nseuurncn of ih««c* ,i,,n . * L . 

dialogue. One rmgh, »fc why J C ^Tt* C,h{0,0gY ^ ffl " 

the men «d wonxn -ho live within ,,. Beu,. ^ Jl* h „ £ a P tam ** ** .m^ f 
^mrly 5top being rAservrf. Jul ftb ^^1,7 '"' *° °*?> « ,hc ««*«* « 

The icrm^ GonlrncniaJ' and ^Amflrs-Am^r^^r.' 
tm ,1*, of philosophy E c^™! C ~° °"' **»*•« ^ 

Foible <** science ,hc C, m S^ZTCTZ ^IT" i±? " 
knowledge, while the Wb Am,„™ r f ? CT ^^' ecn w%6om and 

nnpm 



Crossing the Post-modern Divide 






Theological Seminary: Robert BelJaiv sociologist jI the Knivcraly of California, 
Berkeley; and others. We asked ourselves: if these speaker* represent post-modernity, 
then what u the substance of their differences from modern predecessors? Our *eiue 
wavflut the iijturcof the questions, the wry terms of the arguments, had shifted, .md 
thai a handful of philosophers could be edited with ihc change. In epistcmcilogy and 
philosophy of science, there was- ihe rejection of foundationaJtim in favour of 
the hedfatt Views of ihe likes of W. V. O. Quine and Thomu Kaha. In philosophy 
of language there was (he shift from theories of meaning based on reference or 
representation to a focus on Ihe social uses of language, found especially in Ihc 
ilcs of J. L Austin and Ludwig Wittgenstein- In ethics the shift was the rejection 
of modem generic" individualism in favour of Al.uJ.nr Maclntyrcs more complex 
theory of the prion i-- o] uSe social Th» rejection of individualism is one .i*p,-a of.i 
braider revision of views, of the relation of parts and wholes reflected in science 
and other branch* hilosophy— ihe rejection of modern - no mist metaphysics 

in all its forms. 

I aid above ihat the ar^umtnrs have shifted. By this I mean to acknowledge that 
modem thought was never monolithic, father, typical arguments such as Uio.se 
between 'mainline* cpfa&ooiogpto and their sceptical opponents lend to presuppose 
ihc same basic theory of knowledge— found Jtionafcm. Thus, modern epistcmoU 
agists could be thought of as raHing along a spectrum or axis, with radical sceptics 
(despairing foundataonalisls) at one end and optimistic foundationalists at the other. 
In philosophy of language, if language ordinarily gets its meaning from what it 
represents in the world, then some account has to be given of non -factual forms of 
discourse such as ethics, aesthetics, and rdfgloo. The modem answer has generally 
been some term of apm&n* theory, such as that of ihe emotb&s in ethics. So here 
we haw not so much a spectrum of views, bnt correlative theories of language both 
assuming thai normauw meaning must be referentul. Individualists in ihe modem 
penod haw always had to contend with a minority of theorists who fovoiiwd , hf 
social group as * focus of analysis; howrwr. modern forms of coinmuniuriarmm 
luw tended to assume the same generic view of the individual as their reductionist 
opponents-riie new that individuals are afl alike for the purposes of so™], politic*], 
and I ethical theory. Tnese three aa*s. then, could be thoughi of as forming . 

i"^ i} ™?'!° r **** mwkm ,pOSi,i ° m - *""»odem thinkers 

are those nho haw removed uWelves from modern intellectual space altogether 

urpa^cd wnhou, also recogruzmg a fourth feature: a peculiar insidc-ouf concep- 
:i^ R 7 ?*»«■ * father of modem phdosophy, described h.rn'f Z 
If f« S T T ftGm "" ""*« ,tfiAitf ^ «**• inking I a pro"* 
arose the modem ima^c of the Canaan theatre: the real lis an observer in the 

^owcr as having no direct contact with U,e world has bedevilled the wfaofc of 
www out there for our knowJed£* to represent. 



■* > 



ftadjr. * charatteriMic of modern .hough. «, ,» ,k ,, tfobjeetMt, of universal 
ta«*d*. rented ,n an imperial academic «yie-a M * in^TS 



Theology and Science after Atomism 



Atomism entered modern though! when the demise of ih* ArWt*t»u 

matter. The essence of a.om Bm is *o« merely .he postulate of taSeSZta 

but ihc .he as S ump„n„ .hat the behaviour of the particles d^rmme^hrtT 

of aj comp.e, whole, The .mage ,h„ bo.* ^ BE^ESE 

So the Mi Aal was for xhc QtCtks pure mttaphysic h» become embodied ta 

UR ge .. ., C on.,n Utt ,« fanoton mctaphysicalJv, though in a looser «n*. Mo£™ 

phaasoph of language, has tended to be ^ht-tha, ls . to « w tl JX of 
n,^. of fiuduig .he - a .onu'. whether Uxy be the human a,o ms making up ".a 
groups, atomic facts, or atomic propo*! lions. P 

JUSS?!: mf ? r V h 1 ° U&F " ,us **«> reductionist in assummg thai ihc paru 
ake pnonty over the whole-that *cf determine, in whatever W ay i! appr^pnl to 
hecUsaphnc . n;j ues tl on. the charac.ens.ics of the who.e. Thu, the c JE^t 

a iummafon of .he goods for individuak psychoU,^. ^bte e, P l,i„^ a! 

^rZ, 4 ; ,r ,C ^ T* "" ,UM ' fying foUnda,i0n f " r "«* ^ know. 
kdge dro the meaning of a text is a function of .he meaning of iu paru. 

The devriopnicnt of an aJtemauve to atomi,. rcductioni.n, U ttill very much a 
*ork .„ progress. An eariy con.ribution came fr om dcba.« ,n philosophy of b»k*v 
b^nn,ug . the , 9M * .emergen. evoh.tio„i.W w proposed * an ahemat.ve Co 
,1 ■ IT ^ n f l hjn,s "' : -« , ^n^ -ccounLs of the origin of life {S.ephan 

of c«ni bn U f? <h0l0B,S ' ?T 5^ "^» "^ed for a, emergent, account 
oreogn.t, n. Un.,1 very re«ntiy. emergence theses have been r^rded « ith iUSp irfon 
b> the ma|0n ,y ol phdosophers. At pre,™., though, there is a growing literature ,n 
both scence and pojfcHophy attempting to darily and substantiate ihc claim tha. « 
one goe* up Ihe hierarchy of complesi.)- in the natural world, new entities cme, S c 
with property thai canno. be reduced to the properti.s ..f.he.r parb. and perhap, 
«rh new causal power* tint are not merely the summa.ion of . Ik causal con.rtbu- 
lions oi their parts { Murphy and Stocger 1007K 

Another cwtrfcutfen ha-s been the devtkpmeni of the concep. of dowward or 
top-down CMtauan, beginniog with Donald Cimpbdl in the i 97ai (Campbell 1974) 



cn.hr body, or ii „ rrallv the foil. mjl fa doin , M „ hhe cau J work , dfc * 
been ,he new disopbna of Cybernetics, system, theory, chaw thcorv , n ,t 

«** averse B now **, to be tomp<1Kd nw Dfob|ccL< bw of ^ £ 
components of ft, «**„, „, ,«, a(omSj bu , ^ ™* Jhc 

oneanothcr, «£, lha „ by ^ ^ ^^ <^ t»« W 

other rehgto,* beSTwho ^Th ^ C f ° r ""^ Chrini,m ««» 

of the KeraK hT of ,he «Wfor u „I^mT L° f a n ° n * ,ed,,4:,iTC • CB0UIM 
conceptual reU, J(w b«wTn Ll T "*"* *" a W ia « <°S^ ™d 

h^rchr. The MA* of thefl|ogv XJ!J~ >,s ,he **-"•« **»« « 'he 

originated lmp lja,lv in RatouriaS I ? , " ? nonr « ,1 «'t'le hfrrarchy 

«-"««• „ , fiew J XHS bo h T ln * nt «P"««-n Of h« bft , n 

-nd,n g bio -0U«, ,Bal u ?^X T^ ^ ^ "*•' U " d «- 

- b » !*« 13 0f SSL £i2r "^ S" ,he "* h " «»**■ 



-rureof fe g.fc^.TS un ^ u rrptfi c r ^nTL ^ are * H °»* d '° «*«*■ the 
-^^e^^tZr,^^" -P- ">^ ■**- k»«. Cheo^v 
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its own mifgrity— iu awn autonomy from th„ IrvJ. It . , 

rteMa in the hier a ,chy. wc «„ w ' hf ^1 ,1 C - " ,t,Mte «' , «• "« « 



MTHTIKCk 



SS^SSSS^ , ™r* fc- — « «. „•. 



c n< fs . Reductive expbnatious hav^« f I.. 1 J ' rn ™ rclj1,om wi,F ' °«»w s 

breaking ,b C K en«ic code (,, ,he biocW<f| |LSl T"J^ *" " am " lf 
level. If w* Ia ]( e *«,!„«. ,« . , , '^ but not «Pbr»d It the onjuu Srai c 



neither b i. bobtd from the 0(hcrs . Kn L«?«TT\. "^ Dthcr * iencr - 

KiO,C« dc W rel^nc, for theory ^ "** *« """^ and thc «"™«» 



The Uses of Language in Theology 

and Science 

1 ~ — i 

*^^^^»^i^— ■■«■— t*i ^^^^ 

the beginning of tl^ilem pSS .« luid nT 2 eP ' S,emt5 ^- whi ^ »»W 
deal of anmrion «„ given mE™S^ ^ "* " ' '* thcn - ^ » P«t 

.heone* .bout fanp,^ a nH, n L ^, "^ '° th * ^fep-n of cplidt 
it* meaning? Or. Lfe^- "Z " ? ^ Y '*' ^"" i: H ° W doc * ,4 ^«' W 
modem JLr ha^ .S oW t TJ"^ "•"^ ^ P'^~, 
utive theory: »o^£Z^£ ^? ^ "^^ ° r * bc -*** 

meaningful. Th.s prompted . ? d ir ™ ^^ ^ m ^ WMt - 

-re precisely. Je.^ratio J ^7af ^T" S** 1 ' ° f ""W-* 
piusts is on the function of i a «, V«, , ° f»«*«*>» I-nguage. Here the em- 

■«- ;-- £S2&S5asg att '^ ot ^^ 

l«.k for the in Most skS« n 7K S ? f P"ctw*-to find the meaning. 



' II .-.i . among pmfi^Hrnl' philosophers of language, mosl prominent phfln- 
ttpbcrt Of language flK pursuing projects thai Cbts essay would count as modern, 

S '.: ■ i '■ "it use* of Austin 1 nd VVrRgtnslcin'* works arc primarily found in other 
disciplines. Thus, we might soy thai a revolution in phifosophy of language was 
rlarrowh averted. 

Wittgensteins WW* i* notoriously difficult lo summarize, but I shall attempt to 
convey something of hi*- criticisms of both relerential and express ivist accounts of 
language. In Phifofapkital Investigations he trie* to imagine a purely referential 
language, A characteristic strategy of his philosophical method is to device highly 
simplified languages — 'language games* as he calls them. Here is one. 

Let us imagine a language fat which the drvripuon given by Augustine is right. The language 
i. meant Ed serve for •communication between a builder A and an atsisUnt B. A is building 
iiii building -stones: ihcrr are Nocks. pillars, slab* jikI beams. B lias lo pass the stones, and 
that in the order in which A need* them. Fat ihw purpose they use a language consisting of the 
words thick*. "piAjf". "dab" beam"". A call* them out; — B brings the stone which her hat 
learnt Co hnng at wch-and-tuch a calL— Conceive of Ihu as a complete primitive language. 

Wittgenstein is content to count this as a purely referent ial language, but almost 
any additional complexity force-; as 10 recognize words that work differently. 

Let u>ncnt Ivokat an extension of language 1 >. Hie builder's man knows by* heart the series of 
words from one to ten. On bein^ grven the order. "Five slabs!" he goes to where the slabs are 
kept, says the words from one to five* takes up a slab for tach word, and carries them to the 
builder. Here both parties u« the language by speaking the wwrds. Learning the numerals by 
bean *fj be one of the essential features, of teaming this ianguage. ... 

(Remark \w vtre«eel the importance of learning the series of numerals by heart because 
there was no feature comparable lo this in the learning of language i). And this shorn us ihat 
by introducing numerals we have introduced on entirely different fond of instrument into our 
Unguagej •!*<#: re) 

There are no special objects to which the numbers refer We can only understand 
their meaning by seeing how they arc used. Notice lhar these language games arc only 
intelligible bccaiise Wittgenstein has told us what ihe builders are thing with the 
language. Block' is a command, not a description of any sort. 

Wittgenstein has not presented arguments here. Jn his view philosophy consists in 

***» h is **"?>* - imcd at hd P'"S «* ***pe fa** puzzle* created by misleading 
mental pictures, or by the theories of other philosopher! Here he has jWz us how 
restricted a purely referential language would have to be. 

Wc can use WiagnfteuVc attack on the notion of a 'private language' in show 
comparable limitations on a purely cxpressivist language. Wilh regard to the expres- 
sion of inner states *uch as sensations, he asks; But could we also imagine a language 
a person could write down or give weal expression to his inner expert. 
enccs--his feelings, mood*, and the rest-for his private use?" (1053: j 143). 
itlgenstein does not mean using our existing language (such as English) to record 
naie experiences. He is asking us to try to imagine the invention of a language for 
describing reding* .fail that Ej inched is someone's attaching descriptions to inr*i 



« tes. Such a language „ lopcaUy I mpos S ible: using language Quires regularity, the 
mllnw.ng of rule.. But w,th no public mt™ for knowing whether onel ge„L ft 
right, there .<■ DO difference between blowing a rule and fanning thai one it 
following a rule. So a purely expressivist language could never get off the pound 
Language is the mU use of speech, and no rules can app | r in ,he case of private 
associations between signs and inner experience's. Without rules, the word' is merely 
a noise (195.V S§ 25^-65)- 

How. then, is it possible to speak of inner experiences? We leant to apply terms on 
the basis of shared behaviour. We can leach a child to say I have a toothache' because 
children with toothaches tend to behave in recognise ways. D wc to the way in 
which language is interwoven with life, we can teach the rules. So both the descripri ve 
and the expressive aspects of language are intelligible only within language games 
which involve publicly observable behaviour, social conventions, and action. lan- 
guage is bound up wilh 'forms of life*. 

Wittgensteins work has stimulated a number of sophisticated approaches lo rcli- 
gious and theological language. For example, Lmdbeck. one of the >KMiberal' 
theologians who first stimulated my interest in Anglo-American post- modern itv 
emphasizes the respects in which religions resemble cultures or languages together 
with the.r correlative forms of Life. Religions -ire understood as idioms for rbc 
construing of reality and the living of life. Doctrines *re best treated as second-orxkr 
discourse—as rules to guide boih practice and the use- of first-order religious language 
(praise, preaching, exhortation). Notice the postmodern feature: Lindbeck's first 
question about doctrines is, What do they do? This recognition of the ineKtncabilitv 
of language from life recalls the work of both Austin and Wittgenstein. 

1 have argued (Murphy 1996) that one of the deepest divisions between (modern) 
liberal and conservative theologians is that, beginning with Friedrich Sdtleierm adfcT, 
hberal* have adopted an expressivist theory of religious language, while coreeratras 
hold 10 a rclcicnial-represennative theory. I his difference has shown itself in their 
different attitudes toward science. Conservatives are infamous for their claims that 
modem science, especially evolutionary biology, is in conflict wilh Christian teach- 
ing. Liberals are equally well known for having accommodated theology to the 
modem world. It b these different theories of reltgkw* language that allow for 
conflict, on the one hand, and easy accommodation, on the other. 

Much of the character of liberal theology owe, its inspiration to Kant. To protect 
rcbgion and morality from the consequences of Newtonian determinism. Kant made 
a sharp distinction between the physical world as known to science and the moral 
world. Two different kinds of reasoning ore involved: pure reason and practical 
reason, respectively. The (very limited) knowledge we Cftfl have of God ts not a part 
ot the sphere of pure reason. Newtonian science (with its mechanistic conception of 
causality) does not contradict religious belief, because it belongs to a sphere of 
knowledge different from the sphere to which religious knowledge belongs, and 
one cannot reason from one sphere to the other. 

Schlcicraiachcr (i«2t-i} adopted Kant s general strategy but argued that there an- 
not two spheres but three; the spheres of knowing (science), doing (morality), and 



I cling ireligi>vr. i he piety which forms the basis of all «dc>u»inj| communion* 

"iMJercd purely in itself, neither a Knowing nor a Doing, but a modification of 

Feeling, mmediite self- consciousness' <|i92B| 1076; j). So doctrines, strictly 

speaking, are not knowledge, but rather systematically ordered expression* of piety, 

Nor can the)' he derived by reasoning from any land of knowledge. 

■ in dogroH m rapra-ntfcmil ... For there is an inner e*pcriciicc to which ihcy may ill 
It (need: ihey rest upon ■ given; and apart from this ihey could not haw arisen, by deduction 
01 synthesis, from unrversally recognised and communicable propositions... Therefore this 
HipraniKinaJii) EtnpBei that a true appropriation of Christian dogmas can not be brought 
about h» icaentiJic nieans, and thus lies outside the realm of reason i|i«4| 1976: 67) 

Thus, science and theology have nothing to do with one another. Adopting a term 
from contemporary philosophy of science, we can say that they are incommensiituhle. 
This is the strategy tli.it tan Barbour calls the 'two worlds' approach. 

Ii is probably no accident, then, that most of the theologians involved in the 
theology-science dialogue hold some version of the referential theory of language; if 
apressivism and referemiahsm are the only options,, then one will only bother with 
the attempt to reconcile theology and science if one is not an expressivist Many such 
scholars hold nuanced refcrcntialist theories, signalled by their calling their position 
•cnttca] realism: as opposed to naive realism, and reflecting their recognition of non- 
literal, often metaphorical features of theological language. 

What would it mean for the theology-sdence dialogue if participants held post 
modern theones of language? First, it would put an end to attempts to argue a priori 
a general theory of scientific or theological language, whether instrumentalist or 
realist. Second, it would lead to more cautious use of concepts drawn from the two 
sons ol 1 disciplines. Consider the eoncept(s) f «. Although time' is a noun, it 
dearly doe, not refer to some thing. To know its meaning is to know the rules for it, 
use in r variety of language games. For example, Augustine wrote that time is an 
aspect of creation, and therefore we ought IUIl ,„ M y that God created in time. Within 
be language game of big bang cosmology there is no use for the phrase before the 
big bang. A v/it,gcn*,emian would be cautious about drawing JLxa from one 
Unguage game in order to attempt to answer questions raised in another 

J*ti<IZ n ?iTrTjyrr B »*<&*** *«**» come from the 
philosophy such as Urnc, cuutb*. WWfc and m,„d have very little literal 
metaphors and by metaphorical .mplica.ion. For example, the only literal content 

o»en,a„on metaphor, according to which the observer is -located' i„ the present, 
»y sameof «heology-«ven w dlllogu , ^ ^ ^ £ w ^ f omf 



*<1| 



conclusion har some of the questions raj«d in the theology-**,*, dklogue (m _ 
a, God * rda.ion to , ime , may simply be unanswerable^ other cases^ r " 
reecg-e the role of metaphor, <im pI y hampers discussion. An example is llw Z Z 
which the metaphor of mmd as inner theatre provides an obstacle to the non- 
reductive account of persons needed for a Christian anthropology 



Science and the Cognitive Status of 

Theology 



■ 




The sorts of reJationshtps that arc possible between science and theology depend on fe 
cog,,,.^ status of the two disciplines. The most interesting current ZkLnu* that 
both make justifiable ciauns to knowledge While the knowledge claims of theology 
have been highly suspect throughout tbe modem era. I arglJf -„, lhi , is duc not JJ 
defect ,n theology but rather to the lack of adequate theories of knowledge. M 
epistenwlogvaod philosophy of science have become more sophisticated, ithasbecome 
increasingly possible to make a case for the justification of theological knowledge; the 
replacement of foundationalist theories of knowledge win, holist theories has made 
the most significant difference. It is widely recognised Uiat the end of foundational,™ is 
the end of modem epistemology. w ibis is another point at which post-modern 
philosophy makes a difference to the theology-science dialogue 

lames Turner <iofi 5 , argues that disbelief was not a live option in Europe and the 
USA until roughly between .865 and .890. This is surprising, because we are all aware 
of proo6 for the existence of God going bad; Ihrough the Middle Ages. However h 
has beeomc common to see medieval philosophers and theologians as not intending 
to persuade athe.sts to believe in God. but rather as engaging in the modes, t.isk of 
showing that reason could justify belief in a God already accepted on other grounds 
and lor other reasons. The medieval synthesis made God so central to all branches of 
knowledge and all spheres of culture that it was inconceivable that he not cx.s, 

The interesting story with regard to the surviving theism is how conceptions of 
knowledge have changed throughout the modern period, and what these changes 
nave meant for the problem of justifying belief in God. The first and most significant 
change, one inaugurating the modern era itSeJf, fa a changc m lhc TCanjng o; „ lr 
word probable. Medieval thinkers distinguished between scicih and opium. Sdmim 
was a concept of knowledge modelled on geometry; o pi nt0 , m . Jesser but still 
respectable category of knowledge, not certain but probable. But for them 'probable 
meant subject to approbation, theses approved by one or more authorities. Theo- 
logical knowledge fared well in this system, being that which is, Jp ,,, , i hv the 
higliest .luthority of all, God himself. 

However, the multiplication of authorities (hat occurred with the Reformation 
made resort to authority an increasingly inapplicable criterion for settling disputes. 



The transition in our modern sens* of probable knowledge depended on recognition 
thai the pwHrrof an authority could be judged on the basil of frequency of past 
reliability. Here we tee one of our modem tenses of 'probability' imertwmcd with the 
medieval sense. Furthermore, if nature itself ha* testimony to give, then the testi- 
mony of a witness may be compared with the testimony that nature has given in the 
past, Thus one may distinguish between internal and external facts pertaining to a 
witness's testimony to the occurrence of an event: exterh.il facts have to do with the 
witness's personal characteristics! internal facts have to do with Ihe character of the 
event itself— th.it is, with the frequency of events of that sort. Given Ihe problem or 
many authorities' created by the Reformation, the task increasingly became one of 
deciding which authorities could be bdicved. and the new sense of probability— of 
penning to internal rtdealce— gradually came 10 predominate. In* transition from 
authority to internal evidence was complete. 

Princeton philosopher leffrey Stout (i*8i> traces the fate of theism after this 
cpistemolosioil shift The argument from design was reformulated in such a way 
that the order of the universe supplies only empirical evidence, not proof, for God's 
cniKoce. Inaddition, in an early stage of development it became necessary to provide 
evident* fo, the truth of Scripture. Ifsuch evidence could be found, then the content 
of Scripture could be asserted as true. In a later stage it was asked whv the new canons 
f probable reasoning should not be applied to the contents of Scripture as well 
istorran Claude Welch writes that by die running of the nineteenth century tht 
question was not merely Jaw theology k possible, but whether theology is possible w 
*" l] 9/= wJ.Stoutsprognosisisgri^^ 

for rcltgton and theology outside the cognitive don,a,„ or else pav the price of 

becoming trndkctuauy .solated from and irrelevant to the host culture 

My own view u raU ch less pessimistic. I have argued that theology , failure to meet 

, sand * I f i fortification of belief » due not so much to the irrationality of 

theology as to the fact that modem thvones of rationality haw been too crude ,o do 

ZZ « ^T r?t "^ m ^ ad "° [ °^ <° *«*<VK°1 but to scientific rea- 

ISntftl , " S "P" 1 ^ 1 " 1 »«** *> *> **« to the complexity of 

«en«nc re«<, ni n S . I would say all the more so with regard to theology. The tunL 

ElT *"f V** W ,hC *"*»■— 0f ^"^tionalb, their "f 
Tlon^f \ "^ *■*"* °< *« h ™ ««* *» Philosophy of science 
all nJ.L ™ ° " l"™ 1 ^ " P**"** ***£ 1. his work we find 
wtth h2 m^ ri '" °r Um f( > undaM *» in science and replace it 
™L ^ ' *"*' PVii,gfns lhlel «"* '^iplinarv matrices') -ire 

™* 3Sf * I -^ ^ ^ *" *"* '— helracicristics a" ir" 

wS^S^dtSfr °" C"**"***" *»*« itself. Thus, if one 
but aT a„t £ "Za t , ' IT lr, ' U ' ^ ^ "■ a ^ fo "»S 
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Ian Barbnurs ,, probably the besl-known use of Kuhns wort for purpose, of 
philosophy of religion <,»«,. He argued tha, rd^ons are like Ww^Sm* 
matrices: reus r, the paradigm for Christian life. I have argued that It is a mEtoto 
compare rchgiom « . whole to disaphnary matrices (Murphy «*,). A better 
approach is Hans kiings thesis (,n K„ng and Tracy ^ ,- 3 ,) lh a. there are 
paradigms in theology, such as Augustinianism and Thomism 

J behevc that there is Mill no better account of the structure ami justificahon of 
scienofic reasoning than thai of I mre Ijkatos lis,70V W 8>. Kuhns original account of 
sctentinc paradigms was ambiguous, and nill remains somewhat vague a f,„ M, 
clarification, in thesccond edition of T^StfmtUtBofSAm^Hmb&Z Ukaio* 
account of » scent.fic research programme has a great deal in common with Kuhn . 
paradigm but is much more precise. A research programme takes its identity from 
us hard core, a highly abstract, even metaphysical account of the aspect of raft* 
w.th whrch the programme is concerned. Surrounding the core theory is a network of 
auxiliary theories that extend and apply ,he core thesis. These theories are supported 
by data, .n conjunction with ■theories ofilMtnimentaiion'. which serve inapbin whv 
data of these sorts arc relevant to the theories they support 

The hard core itself is generally too abstract to be subject to any direct confirmation o, 
fersrtieatron.So, while the auxiliaries are adjusted ever tuneunder empirical pressure the 
core can be falsified only by replacing theent ire programme. The c ri tcrion for rejection of 
.i programme ,s based on the recognition that any theory can be saved if enough 
qual.ficat.on, ire added. Some such additions lead to further discoveries and erplan- 
auons Cnovel fact,'), while others are merely ad *«■. Programmes can be compared in 
termsof the extent to whrch their changes over time are progressive' rather than ad far, 
progressive programmes should be accepted in place of 'degenerating' rivals. 

1 have written on the value of Lakatoss work for understanding theological 
research programmes': systematic theologies are differentiated by me«is of their 
diiTercnt core theories regarding what Christianity is essentially about (e.g. salvation 
from sin. existential orientation, social ethics). Auxiliary theories concern the stand- 
ard doctrines or theological fori Data come from history, Scripture, and religious 
experience. The equivalent of theories of instrumentation are 'theories of interpret- 
ation'— historiographical principles, hcrmeneutic theories— and a 'theory of dis- 
cernment' to allow fo, recognition of religious experiences that have some degree 
of intersubjertive consensus and genuine theological import (Murphv 1990; see also 
Hefner 1995; Clayton 19R9; and Russell icoi). 



TheEnd of Theology-Science Dialogue? 

"-"■*-"—■•—"■■-" ■— — - — — ■■■twi-i^. 1— , , , , , t i _„^ lt-1 

Throughoiu this chapter 1 have been ^akin* olrhocogmtu, vuuisol the academic 
discipline of thwbgyi whereas the title of <hi* book is Che Oxford Handbook of 
Ri'U'gim Jnd Science. F lurn now ?o the larger question of religion, in relation to 



science, and the contribution thai contemporary Anglo American philosophy can 
m.nkc I have argued that it mate sense In fee Maclntyrcs work as the next stage of 
desTtopmcmofhistoncisthoUst epistemdogy after LtJttUM Murphy i<*<&)- Wean 
sec -i rationale for reading Maclntvrt- m lhi« way in ibe fact thai he offered an early 
ounl nf I .Tcmological insights in an article in which he replied to Kuhns 

philuso^hv el rwiciKv and noted shortcoming in Ukatos's own response 10 Kuhn 
MjJrmTr io— :gSo). Ukalos argued that onr could choose between competing 
research programmes on the basis of one being more progressive than its rival 
Fevrrabcnd U9ro) countered that this criicnon is inapplicable- because sometimes 
degenerative programmes uiddcnly became progressive again, so one never knows 
when it is rational to give up a programme. Maelmyre's insight is to point out that 
there is an asymmetry between the rrvaJs. From the point of view of the superior 
programme* it is possible to explain »4iyt\iC inferior programme railed, and railed ai 
iust the point it did. One example is the competition between ihc Copertiican and 
Ihokmaiu programme* With Copernieuss theor>' it is possible to explain the {ap- 
parent) retrograde motion of the planets— the major stumbling block for Ptolemy. 
'What the scientific genius> such as Galileo, achieves in his transition, then, is not only 
a new way of understanding nature, but also and inescapably a new way of under* 
funding the old science's way of understanding naiure* (Maclntyrc t97?'&9&9: 152). 

The primary stimulus for further development of these cpistemological insights 
cwne from Madntyre s work in philosophical ethics. In After Virtue he argued that 
moral positions could not be evaluated apart from traditions of moral inquiry. Yet, 
without a means of showing one tradition to be rationally superior to its competi- 
tors, mora] relativism would follow 1 1981/1944 ). In two succeeding books he has 
elaborated his concept of a tradition and shown by example the possibilities for such 
comparative TudgcmenU i 19*8. 1^89). Traditions generally originate with an author- 
ity of wine sort, tuiuaJy a ten or a set of texts. The tradition develops by means of 
successive attempts to interpret and apply the texts in new contexts. Application is 
essential: traditions are socially embodied in the life stories of the individuals . i I 
communities who share them, in institutions and social practices. 

One aspect of the adjudication between competing traditions is construction of a 
narrative account of each: of the crises it has encountered (incoherence, new expert* 
ence thai cannot be explained, etc.) and how it has or has not overcome these crises. 
Ha* it been possible to reformulate the tradition in such a way that it overcomes its 
crises without losing its identity? Comparison of these narratives may show that one 
tradition s» clearly superior to another it may become apparent that one tradition is 
making progress while its rival has become vtenle. 

In -addition, if their aire participant wrfhir the traditions with enough enipjthy and imagin- 
ation to understand the rival tradition"* point of view in ju own terms, then protagonists of 
each tradition, having ccinnedc7ri! iftwhftl nay* their own tnd&MH tevby iu own standards of 
achievement in inquiry found it difficult to develop it» Enquiries beyund j certain point, or ha* 
produced in *nni* area insoluble onnnomie*, *sk whether the alternative and nvjl tradition 
ratr not be able in provide resources 10 characterize and to explain the failing! and dcfwU ol 
their o»ti tradition more adequately than they, using the resources of trut tr ( kdiiioii.iu*c been 
abV to do- » Maclntyrc 19W; ifrej-71 



Mulmyres WO* provides the best resources to date for ug the rational 

acceptability of a religious tradition. It inv ! mp-inson with its live competitors 

on the blA of the intellectual crises thai each lias encountered, whether each has 
succeeded in iW own terms in resolving the crises, and* if not. whether one can 
explain the others, failure While this methodology could be used to compare 
religious traditions with one another, my interest here is what I shall call 'the modern 
scientific materialist tradition' 

Atheism cannot be seen as the simple removal of belief in God from an otherwise 
unchanged world-view; it is, rather, the development of an alternative world-view 
alongside the various ihcistk traditions. Baron d'Holbach. writing in the eighteenth 
century, could be called the father of modern atheism. His 3$n-pagc System ofNaturr 
was a systematic avowal of materialistic atheism: a treatment of the world as a whole, 
humanity's place in ii, human immortality, the structure of society, and the relation 
of morality and religion, all as a coherent totality. After circulation of this book, full 
unbelief became a discussable position for the first time in modem Europe (Gasfcin 
1989- W* ^ n * "** °^ alnc *- STn required several crucial developments: alternative 
accounts of the origin of religion; theories explaining the persistence of religion in 
our own day, Freud's, Marx V and Nietzsche's being the most powerful; and the 
development of accounts of the grounding of morality in something other than the 
will of God. 

Many contemporary authors, &uch as Richard Dawkins and Daniel Dennett, can 
be seen as attempting to contribute to and update this tradition. One way of 
describing the project is to say that it is filling in the top position in Peacockcs 
hierarchy of the sciences, When theology is removed from this position, something 
else takes its place. Carl Sagan's work is an interesting example. He offers a peculiar 
mix of science and what can only be called 'naturalistic religion'. He begins with 
biology and cosmology, but then uses concepts drawn from science to ftU in what 
are esseniiaSly religious categories, that foil into a pattern surprisingly isomorphic 
with the Christian conceptual scheme. He has a concept of ultimate reality "The 
Universe is .ill that is or ever was or ever will bd He has an account of ultimate 
origins: Evolution with a capital E. He has an account of the origin of wm the 
primitive reptilian structure in the brain, which is responsible for territoriality, sex 
drive, and aggression {see Ross 1985) E, O. Wilson's work in sociobiology is a striking 
example of a new contribution to the task of finding a non-uVistie grounding for 
nior.ilfty. 

What has all this to do with the theology-science dialogue? Some of the Christian 
tradition's majorcriseshave resulted from the rise of modern science. First there was the 
demise of the Aristotelian-Ptolemaic world-view with which theology had become 
allied. There was the development of empiricist epistemology, aEready addressed at* 1 
There was the Mure of arguments from design- which had become too important a 
part of Christian apologetics by Darwin's day [Buckley 3004). A current challenge 
come* from the preside t-l" sueike and the fact that proponent* of the materialist 
tradition have done a much better job of incorporatingsriencc into its world-view than 



IttfUl scholars have dome-until neatly. The HgofficWtt of the thcologr-sncnce 
debate* b thai * significant pmup ■*» ChfWm KhoIlK have gone far beyond mere 

dc*Mtc.»ord<rio.iKW^ 

of the thcologr-science dialogu<w-Viid- m the sense ot purpose or pal m he 

adiicrcd— is to meet the challenge of a rival materi-ilist tradition on from teHW, 
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CHAPTER 29 



TRINITARIAN 

FAITH SEEKING 
TRANSFORMATIVE 

UNDERSTANDING 



F. LERON SHULTS 



Introduction 



The methodological maxim "faith seeking understanding is almost unanimously 
embraced among Christian theologians irrespective of the extern to which they have 
Aclf-conKiously engaged in dialogue with contemporary science. This ubiquitous 
mono is notoriously polyvalent, however, serving as a banner for foumlationalists 
and anti-foundaiioaalists alike. The usefulness of this traditional principle for 
contemporary interfuciplinary dialogue will depend on the clarity with which we 
answer the questions: Whose faith? Which understanding? ^Vhithcr the seeking? My 
assignment is to treat the question of method, and SO this chapter will attend 
primarily to the philosophical and historical developments that have shaped our 
current context in ways that facilitate the embrace of prticularity and passion within 
interdisciplinary dialogue. I begin where I am. as j passionate participant in my own 
Christian tradition. J believe that the best way to conserve the intuitions of this 
tradition* however, is to liberate them for transformative dialogue as we seek to 
render intelligible our experience of and with one another. 

In this chapter I will argue thai integrative developments in late modern philoso- 
phy of science and the broader <rcKurn to the hermcneulical significance of the 



category of rclationaliry have opened up conceptual space for the renewal of a 
I rifli'rciridfl faith that seek* frtfnsjfonwitii'e understanding a* it engages in the discourse 
among the fields of contemporary science. The first step is to show the connection 
between two disintegrating, tendencies in the carty modern period; the separation of 
the doctrine of the Trinity from 'scientific' discourse, and the compartmcntalization 
of faith and reason. After outlining this link, I win turn in the second part to an 
exploration of some of the integrative developments in late modern cpistemology 
that contribute to overcoming these dichotomies. Recovering the centrality of the 
category' of relational Uy can help philosophers ol science articulate the reciprocity 
between commitment and rational inquiry and can help Christian theologians 
retrieve the illuminative power of trinitarinn reflection. 

This will set the st3gc for the third pari, which reexamines the intuition* behind 
the call for 'faith seeking understanding' as it developed in the stream of the Western 
tradition that flowed through Augustine and Anselm. In some ways these theologians 
contributed to the marginalization of the doctrine of the Trinity and to the bifurca- 
tion of reason from faith. In the wake of late modern philosophical and theological 
developments, however, we now have an opportunity to retrieve and emphasize at 
least two aspects of their approach that have often been obscured; apophatic humility 
and soteriological passion. 

Acknowledging the complexity of the relations among particular modes of 
faith and particular expressions of rationality in the science-religion dialogue nuy 
facilitate the recovery of the generative force of some of the categories that have 
emerged out of the interpreted experience of biblical faith, especially the doctrine 
of the Trinity. My focus here will bo not on the material outworking of such a 
reconstruction (cf* Shults 2005). but on outlining the conceptual space thai makes 
such a move possible without collapsing back into a naive ft deism or a rigid 
rationalism. 



THE CoMPARTMENTALIZATION OF FaIT 

and Reason and the Exclusion of 

Trinitarian Reflection from 

'Scientific 1 Discourse 



The revival of trinitarian doctrine in twentieth-century theology is well known to 
many (if not most) Christian participants in the religion-science dialogue (for an 
introduction, cf. Peters 1993; Grcnz 2004). With a few notaWe exceptions, however, 
trinitarian reflection has not been brought deeply into the interdisciplinarv discus 
sion (cf. Shults 2004K The material exclusion of particular relational Qatikn 



categories from sacmihV discourse it intimately tied u. i rmal separation of 
faith from reason in the cariy modern pcrimL J place KiemiftV in scare quotes here 
because thai discourse from which trinitarian categories were excluded was based en 

mMetfiirinirfe*^^ 

was putativdy untainted by a subjective, passwmatc concern for sajntntm— wisdom 

lor practical Bwhg m the face of the other 

Bv the mid Mrvemecflth century Blaise Pascal felt he had to decide between the 
God of the philosophers and the tnnitarian God of the Bible- After hi* death a note 
was discovered sewn into hisdothes, in which he acknowledged with fiery passion 
embrace of the 'God ofJcMis Cbriftf and rejected the philosophical god of the 
'scholars' of his dav. Pascal felt compeUed to choose between living faith and what he 
tm* as a sterile natural philosophy that aimed to prove the necessary existence of a 
rational causative substance. This generic 'tljdsm' seemed to haw I title to do with the 
relational experience of divine love disclosed through The incarnating Logo* and the 
indwelling Pneuma. Conversely, the dynamic experience of the human desire for 
goodness and beauty had IittJe to do with the work of 'science', which attended 
primarily to prepositional truth, 

attend of the seventeenth century the doctrine of the Trinity was still causing 
'nice & hot disputes' Uf- IKxon 2003). but it no longer had the significant illumina- 
t!ve or generative force that it had in patristic theology. Developments in Christian 
theology itself had contributed to this exdusion. In early medieval Europe most 
theological education involved commenting on the Scfiftwes of Peter Lombard, for 
whom the (ferity and Trinity of God were trc-i ted together in Book I: De />i Unitate et 
Thnitase. In the thirteenth century, however, Thomas Aquinas* Summa Tfieologuic 
split these doctrines apart. Early in his systematic presentation he treats the divine 
Unity, which he believed could be proved by philosophical (Aristotelian) logic. 'I "he 
treatment of the Triunity of God however, came significantly later, and was main- 
tained t?v appeal to &tth in revelation and the authority of the Church. This split was 
further widened in the fourteenth century by William of Occam, who affirmed the 
doctrine of the Trinity as articulated by the fathers of the early church, but empha- 
sized (more strongly than Thomas) that it could not be ptoved by human logic. His 
nominalist attention, to rational analysis of individual substances facilitated the rise 
of modem science, but rendered the idea of a trinitarian relational unity increasingly 
problematic to "reason' 

Marty theologians responded to the perceived challenges of the emergence of 
modem science by attempting to develop rational proofs for the existence of a divine 
rational causative substance, rather than by outlining the illuminative power of the 
relational and dynamic categories that emerged out of religious experience <cf. 
Buckley 19871. The heuristic categories of Ia>gos and Pneuma, which had k>rtg been 
Engl ' u of philosophical and scientific reflection, became ciphers- for the intellect 
and will of a angle divine subject, and 'theism' came to be defined as belief in a 
person outside unje who was the necessary First Cause of all effects. As causality 
came to be explained by mean* of the mechanistic and mathematical apparatus of 
post -Newtonian physics, however the idea of God was. further detached from 



science, and deism followed quite naturally. These categories also intensified the 
problem fit evil, which led to a flurry of theodkieV that ultimately failed to stem the 
tide nf atheism, i.e. The reaction against the idea of God as a person who is wholly 
mod, whose intellect is all-knowing, and whose will is aU- powerful. The thets: 

section of N'eoptatonic faculty psychology onto Clod noi only lied theology to a 
particular (now outmoded) concept of person, it also forced theology to leave behind 
the doctrine of the Trinity sa it engaged science. 

This matgin-ilization was intensified by the hardening of the distinction between 
faith and reason in early modem forms of classical foundaEionalism, Histories of 
this shift usually begin with Rene Descartes, whose 1641 Mttfitatfans on First 
pltitosophy outlined j method of doubting the senses and relying only on dear 
and distinct ideas in the mind. Later fohn Locke rejected the notion of innate ideas 
and insisted that all ideas are formed on the basis of sensations; reason is depen- 
dent upon empirical experience. Locke also set the tone for Enlightenment debates 
over the relationship between faith and reason in his 1*89 Essay concerning Harm?; 

Jentandwgi for him revelation is certainly true, but 'it belongs to Reason to 
jud^e of its being a Revelation, and of the signification of the Words, wherein it is 

delivered" (IV. 18). 

The viability of founding knowledge on either innate ideas or sense perception was 
challenged by David Home, whose 1739 Treatise of Human Nature questioned the 
verv notions t>f causality, substance, and personality'. This scepticism woke Iramanuel 
Kanl from his "dogmatic slumbers' and led him lo limit theoretical reason in order to 
'make room for faith' in his 1789 Critique of Pure Reason. Nevertheless, Kant still 
presupposed thai these are two separate functions; "faith' is relegated to practical 
reason (and judgement) and excluded from pure (theoretical) "reason*. 

In the wake of this compartmcntaluunon. Christian theology found itself pulled in 
two different directions, which we can illustrate by comparing two nineteenth- 
century theologians: Fricdrich Schldcrmachcr and Charles Hodge- SchleiermacheT-i 
approach was to accept the limitation of theorcucal reason and to base his presen- 
tation of dogmatics on foundational expcri<mc<s in the realm of 'feeling' rather than 
'thinking*. In the introduction K» The Christian Faith (1830). he explains that the 
whole of theology is .1 description and explication of the pious sdf-con*ciousness, Le- 
the feeling of absolute dependence. 

Hodge represents the other extreme. He rejects Kant's limitation of reason and 
insists that human thought can know God in the same way that scientists know 
OaXure. Reflecting the positivism of the late nineteenth century, he believed that The 
Bible isio the theologian what nature is to the BUS of science. It U-his store-house of 
ftcts . . . the theologian must be guided by the same rules in the coBection of fact*, as 
govern the roan of science' (1981: 10-li; cf. p. 565)- Hodges foundationalism is 
implicitly Cartesian: he argues that his idea of an infinite God is a perfectly cleat 
and distinct idea* in his mind tp. 3*9 1. 

Despite their varying responses to the dualism between faith and reason In the 
early modern philosophical tradition, both Sihieicrmachex and Hodge are led (in 
Afferent way*) to further marginalize trinitarian itflcCtfeft Schleiermachcr lelt his 



ircatmcm ol tii R flitj 10 a hrirf section at ihc end of hi* The < hn^tian hmk 
indicating thai the "main ptrotf ot Christian doctrine are 'independent' of the 
doctrine of lb* Tnnity (fa^joj 19*9: Ml). Like many of hi% protestant scholastic 
predecessors. Hodge «*pent most of ha* energy in theology proper* defending theism: 
only alter :so page* of apologetics for Ihc idea of Cwod as a single subject who U on 
immaterial causal substance does he devote 40 p.igcs 10 the doctrine of the Trinity, 
proposing various analogies that MM surprisingly) lean toward modalism. 

On both r'the conscn-ative-libcral continuum today many participants in 

the science-religion dialogue stilt feci constrained ro exclude triniUrian reflection 
iVtmi interdisciplinary discussion. This hesitancy is due in large part 10 the incipient 
dichotomies that structure the continuum itself. Either we base al ot our inquiry on 
absolute foundation* accessible to all rational individuals, or we are at sea in relativist 
rafts with no haws for linking our incomn»cnsurabEe webs of discourse about faith. 
Either we accede to self-authenticating premise* that esrablish apodictic theological 
conclusions (foundationalism) or we accept thai our theological intuitions ha.ve no 
probative force outside our own idiosyncratic reflection (anti-foundationaiism). 
Those on the extreme poles of this continuum presuppose that these arc the only 

options. 

As I have argued elsewhere (Shulis 1999). this 'either -or" structuring of the debate 
can be clarified by noting how four pCOT of ideas are methodologically related: 
experience and belief, truth and knowledge, individual and community, and 
explanation and understanding- Foundationalism lends 10 emphasize the first t\ 
each dyad: experience as the basis of belief, the unity of truth, reason in ihc 
individual, and the universality of explanation. Anti-fouttdationalism, on the other 
hand, privileges the web of belief as conditioning experience, the plurality of know- 
ledge, the rationality of the community, tn*\ the particularity of understanding. 
These methodological decisions have reinforced the exclusion of irinttanan reflection 
from dialogue witfi science, either because theology ought to accept the doctrine of 
Trinity based on faith apart from reason ffouruJaCLonalism). or because theology 
ought to confine itself to the linguistic expressions that shape its own community 
unii loundjctonaPismi- 

Is it possible to bring the resources of the revival of trinitarian doctrine in 
twentieth -cento n I hriftkfi theology directly into the dialogue with science without 
reverting to absolutist foundationalism or falling into relativist anti-foundational 
i*m? The liberation of interdisciplinary discourse from the hegemony of early 
modem dichotomies can provide space for Christian theology to recover the integral 
role of triniUrian reflection in its articulation of material issues such as the God- 
world relation and divine agency. In much of the Western philosophical and theo- 
logical tradition before the EnJightcnmcnt. faith and reason worked together in a 
reciprocal relation. On this side of the modernist divide, wc cannot simply return to 
naively pre-modem wiyv of embracing their mutuality, but wc may search for 
resources for refiguring the integral relation between fides and nofU in our contem- 
porary cornea. 



Integrative Dynamics in Late Modern 

Epistemology and the Philosophical 

Turn to Relationality 



Several developments in late modern philosophy haw opened up conceptual 
space for overcoming many of the various dualisms of the Enlightenment, including 
the bifurcation between faith and reason. In the last few decades many participants in 
the science-religion dialogue have struggled to find a middle way between the 
extremes of foundationalism and anti-foundationalism, while attempting to m;iin 
tain the valid intuitions of both. Elsewhere 1 have explored the emergence of this 
ppft-fiwridatiemUst model of rationality, which aims to integrate the concerns of 
each side of the dyads mentioned above CShults 1999. d. van I «rcn 1997. 1999). 

This model may be summarized by the following couplets, which attempt to 
move beyond the either/or impasse by articulating the possibility of botk'and 
rerationaHtv. 

• Interpreted experience anchors all beliefs, and a network of beliefs informs the 
interpretation of experience. 

t The objective unity of truth is a necessary condition for the intelligible search for 
knowledge, and the subjective multiplicity of knowledge indicates the fallibility of 
truth claims. 

• Rational judgement is an activity of socially situated individuals, unci the cultural 
community indeterminately mediates the criteria of rationality. 

• Explanation aims for universal, trans-contextual understanding, and understand 
tng derives from particular contcxtualized emanations. 

In this context, I will limit my self to a brief exploration of some of the implications of 

these couplets for the interdisciplinary dialogue between science and religion. 

The reciprocity between personal belief and personal experience is operative in 
both scientific and theological inquiry. All intellectual searching emerges out of 
'faith', i.e. out of our trust in the fecundity of a web of beliefs, which itself has been 
mediated by our experience. Far from inhibiting scientific inquiry, the 'fiduciary 
component* or "r^wnai coefficient' (cf. Polanyi 1962) of knowledge is essential, for 
commitment and intellectual passion are an impetus for the pursuit of knowledge. 
This does not mean ilia t we must give up on the ideal of the unity of truth feather in 
theology or in science), even though we may need to acknowledge that this ideal is Ji 
foats tmagintiriu) that guides and orients our search for knowledge We ought to 
begin with our participation within our own particular contexts < where else could we 
begin?), but we ought also to distance ourselves from ourconlextsas wc £k£ Q*u OWE 
fallibility and explore the intersubjeetivc and trans-communal critiques of other 
persons in other traditions. 

As Philip Clayton argues, the long battle for Christian particularity is over, 
for particularity is precisely what late modem thought celebrates. He notes that 
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unfortunately rami ihccfagMnt 'continue in right for exactly what ss now bring 
offered to them free of charge* 1 1 w: «)• Interdisciplinary dialogue makes it driEliculi 
to ignore ihcparticulorin oNiLir categories or rely on allegedly universal reasons for 
our beliefs. The intellectual passion that drives hoth theology and science operates 
within and emerges 001 of a particular paradigm (Kuhm 01 tradition IMaclntyre), 
which guide* The crircria for what is reasonable. Being socially located docs, not entail 
the impo TnTcrsubKctfve and trans -communal discourse; on the contrary; 

precisely the experience of embodied desire that evokes the longing for know- 

ledge of the other; 

The way in which passion forms an inextricable element of rational inquiry has 
also been demonstrated by findings in the field of ncuroseience, Early modern faculty 
psvcjioiogy reinforced the separatum of reasoning and believing, which were al- 
legedlr nmetsort* ol the soul's, powers of intellect and will., respect^ . K Neuroscicn- 
tijk studies hare shown thai human thinking cannot be so easily separated from 
human ieeur.3 and doing, because the formation of beliefs is mediated by emotional 
and psychological experiences that arc mediaced through ncurobiolcgical function- 
ing Cef. Damario 1999K These developments do challenge the compart mem alization 
of thinking (reason} from willing I faith K but they also provide an opportunity to 
recover the more holistic anthropology of the Hebrew Bible and the New Testament 
hulls 2003: 165-81 J. 

The division of the sciences between those that aim for explanation {ErkMrutig} 
and those that aim for understanding (Verstehen) has also been challenged by 
developments in late modern epistemoJogf. This nineteenth-century dichotomy 
led to the hardening el the separation between the 'natural' sciences [Nuturwit- 
senuhatten) and the 'human' sciences (GetsfCTVWserwcWwf?), which itself b remin- 
iscent of early modem bifurcations between 'extended' and 'thinking 1 hingx fact and 
salue, objective and subjective etc The collapse of these dualisms has opened 
conceptual space for interdisciplinary models thai both recognize the overlapping 
concern* of virion field* of in<|i dry -md respect the integrity and Jbcui of particular 
•aences <c£ Clayton 19*9; Murphy and Ellis 1996: 104). These developments make it 
easier to integrate oar explication of concept* like space and lime with our under- 
Handing of concepts like person and communii ■■ 

These integrative dynamics has* flourished an pan of a broader shift in philosophy 
that ha* recovered the hermeneuticaJ significance of the category of 'reklionality 1 . In 
Reforming Tfteobgitml Anthropology (2003). I outline the way in whkh this concep- 
tual turn has facilitated the growth of interdisciplinary dialogue. The purpose of 
providing the following brief overview of these developments in ihis context is to 
suggest that this shin also opens space for the integration of the relational categories 
of iriniurian reflection into this dialogue. In Aristotle's philosophy of science, the 
category of substance" was privileged over ihe category of* relation'. True knowledge 
of a thing involved defining its substance, marking off its gen us and differentiae. The 
way tn which the thing was related 10 other things was accidental— not cs.vcmi.il for 
understanding or explaining the reality of the thing itself le.g. Categories II, VII. 
McUftmiaXSV.i). 
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Over ihe centuries, however, the difficulties with a theory of knowledge land 
predication) that failed to attend sufficiently to the relationships between things 
became increasingly evident. The patriMic and medieval debates over the reality of 
universal* and iheir relation to particular things was in large pan driven by the clash 
between Aristotelian and Neoplnionk concepts of 'substance'. The dominance of this 
concept (as well as hs uiility and coherence* was challenged br philosophers like 
Locke and Hume, and by the end of the eighteenth century Kant found it necessary tr* 
reverse Aristotle's preference for substance. In his own list of categories in the 
Criruiite of Pure Reason Kant made "of relation' a broader category than "substance 
and accidents* (B 106 ). 

Hegel privileged rdationality even more strongly, challenging the basic separation 
between the categories of substance and accident in the Science of logic (1812-19). 
Like Kant, he subsumed these categories under the broader category of relation', but 
in a more radical way. For Hegel, both substantiality and accidentality refer 10 
determinations of the totality or the whole; this whole' is neither 'being' nor 
'essence, however, bin their dialectical unity in the reflective niovrment of the 
'absolute retatwri, which is the highest category in the objective logic. "This emphasis 
on rekitionaljty played itself out in different ways among other nincicenth-cenrurv 
philosophers. For example, Soren Kierkegaard relfed on relational categories in his 
description of the self as 'a relation that relates, itself to itself or is ihe relation's 
relating itsdf to itself in the relation; the self is not the relation but is the relation's 
relating itself to itself ' {igSofc 13: cE 19801c 4J. 8*-$). C &. Peirce (199S) developed a 
new approach to categories that led him to propose three 'classes of relations', which 
he called 'monadic', 'dyadic', 'triadic — or f Irstness. Seto sadness, and Thirdnessv 

The turn to relationaliry not only shaped the work of twentieth century philo- 
sophers as diverse as. A. N. Whitehead and Emmanuel Lcvinas, but also had ramifica- 
tions for the scientific endeavours of interpreting humanity and the cosmos. The 
basic unit of analysis For seventeenth-century psychofogy was the substance of the 
individual miuJ, but cooteniporaiy social science attends to the relational systems 
within which personal consciousness emerges. Whereas Newtonian physics relied on 
the idea of individual substances colliding mechanically m absolute space and lime, 
contemporary physics uses implicitly relational categories in its hypotheses about 
field theory, quantum gravity, emergent complexity, and of course Einstein's osvn 
theories of 'rclativitv, 

w 

Hermeneurjcally privileging the category of relationaliry may also help us articu- 
late the inherently reciprocal relationship between faith and reason. Instead of asking 
whether we should begin with rational proofs and add' faith when we hit a mystcrv 
or whether \ve should begin with our Bideisoc Commitments and then 'add' reason- 
able arguments only when pressed, we might begin with the rvLmon.iluv ss-ithin 
which faith' and 'reason' are mutually constituted. To believe something or CO trust 
someone requires some knowledge of the thing or person. To know something or 
sqmen in- requires some level ot commitment, a fiduciary connection to that which is 
known, Rationality involves committing oneself to a belief. and taith involves making 
judgements about what is t r ustworthy Both scientific and theological inquiry are 



tatri! sicallj shaped by this diafectieal relation between faith and reason, between 
dwelling with in our interpreted experience of being bound in relation and seeking 
ever more adequate mterpreiations of those experienced relations. 

I have nor meant U implv ih^i all laic modern philosophical developments have 
been integrative Much twentieth-century philosophy, including aspects of the work 
of Kortyand Fnucaull, for example, has not only functioned dLuntegraiively, but has 
even rejected the very notion of epirtemology. These elements represent a de-con- 
structrve response 10 the collapse of foundotionausm and the compart men tali zjt ion 
of haith and reason. The Other extreme would be what we might call a palco- 
constructive response, which tries to ignore the challenges associated u.-jth late 
modernity. Il is precisely in the dialectic between these polcs v which pull us toward 
relativism or absohjtism, that we find ourselves faced with the task of responding ir- 
constructivdy. aiming to conserve The intuitions of our traditions by liberating them 
for tramformarive interdisciplinary dialogue. 



Refiguring the Fides Quaerens 
Intellectum Tradition 



In light of these hit modem developments, how might we critically appropriate this 
classical methodological maxim for our contemporary- context? On the one hand, ic 
is important 10 admit ihat the way in which Augustine and Anselm developed and 
utilized this formula actually contributed to the foundationalist compartmentalsTa- 
rion of faith and reason and the exclusion of trinitarian reflection from scientific 
discourse. On the other hand, I will also argue that some of the deep intuitions that 
guided their methodological approaches were obscured by the early modern adap- 
tation of their maxim, and that the retrieval and reconstruction of these intuitions 
may facilitate our integrative efforts in the contemporary interdisciplinary dialogue 
between science and theology; 

The theologian most common!)' associated with this theological motto b 
St Anselm (1033-1109 cm), tn his preface to the Praslogron Anselm explains that he 
had originally intended to cafl it Faith Staking Undemanding which indicates- how 
centra] this methodological issue was for him. At the end of the first chapter, Anselm 
confesses to God; 'I do not seelk to understand that E may believe, but 1 believe in 
order to understand Irrftfe we mtelfigam). For this I also believe— that unk&s I 
bcheved J should not understand I Anselm 1962; 53). Here Ansdm was adapting a 
lavourite retrain of St Augustine's which appeared 'among Other places) in his 
commentaries on the Gospel of |ohn: cralm, ut in icHigas— "believe, in order that 
you may understand' fcf. Tractates. 15, 27, 69). 

Augustine's biblical warrant for this exhortation was Isaiah 7: oc. The old Latin 
variant rci used by Augustine (and apparently Anselm as well: cf. van Flcicren 1941k 
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read Sisi ertrfirenn*. tttffi rn/rfugefic which is usually immhted as 'unless you believe, 
you will not understand', This passage provide* a point of entry for exploring the 
ambiguous way in which faith and understanding have been related in the Western 
tradition flowing from Augustine, a* well as an insight into the way in which we 
might relate them today in the dialogue between theology and science. The context of 
Isaiah 7 " ■ prophetic call to King AJwi and the people of fudah to renew their 
faithfulness to YHWH and a reassurance of divine ratthfuIncM in the face of their 
enemies. The NRSV translates thes phrase as 'If you do not stand firm in faith, you 
shall not stand at all'. 

The Hebrew text involves a play on word*. Terms thai derive from the root 'ran 
appear in both parts of the phrase, In the firsi case it ts in ihc Hiphil form f Me"Wn), 
which means to cleave fast to. or firmly trust in. In the second part of the phrase it is 
in the Niphal form (Vn-"W/i), where it connotes being held fast or confirmed in trust. 
Hw way in which the people of hidah are being held in being is linked to their 
faithfully standing firm in trusting relation to YHWH- Ancient Hebrew does noi have 
an abstract word for faith' analogous to the early modern idea of cognitive assent to 
3 proposition; the ancient Israelites were concerned with concrete 'faithfulness" 
{"mimuK which L* the noun form of the root *mn). The focvu in the Hebrew Bible 
in general, and in Isaiah in particular, is on standing in fcith. on fidelity in relation to 
God and neighbour, not simply abstract rational inquiry. 

Unfortunately the Greek Scptuagiiil rendered this passage in a way thai obscured 
this idea: km ean mi pisreusite, oufo rttf funete. The final verb in this translation 
(from suaiemi] indicates intellectual comprehension or understanding, which 
hardly captures the fiduciary connotation of the Hebrew fu'min. This contributed 
to the notion that Isaiahs prophecy had to do primarily with mental 
comprehension CbcEicf ) rather than being upheld by divine faithfulness. The Latin 
Vulgate translation — si non crtditUritis non pcrmambitis—is more faithful to 
the Hebrew text, but this was not the translation upon which Augustine or Anselm 
depended. As I haw argued elsewhere (in Shuits and Sandage 2003: 172-S), the 
New Testament idea of 'faith' (pitta) also has to do primarily with the ways 
in which we bind ourselves to one another in our struggle to know and be 
known. The biblical idea of faith( fulness) incorporates intellectual understanding 
but focuses on the way in which persons become wise in their embodied communal 
relations. 

Although it was noi their intention, Augustine sand Anselm sm appropriation of 
Isaiah contributed to the overshadowing of the intimate connection between know- 
in;: and being in faithful relation in the biblical witness, and eventually to the 
bifurcation between fidelity and rationality. The process of cornpartincntaluaiton 
had already begun among seven! latin theologians in the patristic period (e.g. 
TcrtulLian). but the division between rational inquiry and fiduciary commitment 
had hardened significantly by the time we get to Anselm. In his Monolpgimu for 
example, he aims to arrive at conclusions about divine being based solely on logical 
reasoning; his Cur Dew Hcnw attempt* to prove the Incarnation by 'absolute 
reasons', setting aside any prior knowledge or experience of Christ. 



Mfemwcr, fiw Wfeaem reliance on the category «* substance, inherited from 
Aristotelian metaphysics made '« difficult for Ansclm (and Augustine before him! 
. late the relations betwm the Father, the Son. and die Holy Spirit while 

fmmtaimngik-uti.iv [and stapBdry) of the divine being < d. Shuteaooj* They bad 
confidence that human reason could prove the existence of 4 single divine substance, 
but the rcJaifcinaKiv of the triune life was more problematic. The doctrine of 
simplicity demanded ifcn there could be no division between substance and acci- 
dent* m God However, if relations arc accidental, how could the relations among the 
persons of the Trinity be W in the divine being (substance)? The tendency 10 spell 
out the trinitarian relations as modes of the divine substance flowed mutually from 
their phA tfOpfakal dependence on the category of substance (<£ Augustine, On the 
TrirtTTY, IX-XI: Ansdm. hfottotogfa. ?&). As we saw above, this problcmaiizaiion of 
trinitarian rclatwnaJity only intensified in the hte medieval and early modern 
periods. On this side of the Enlightenment, however, we may be able to recover 
some of the deeper intuitions of the fnfes puuftMJ mttHeaam tradition and refigure 
them in tight of the (re)turn to relactonality. 

Bath Augustine and Arodm emphasized the importance of reason and intellectual 
searching;, but they also recognized their mherent limitations. Even in the Prostaspon 
Anselm makes this explicit in his pram to GocL "thou art a being greater than can be 
concaved" (ch. XV). Augustine's Confessions m replete with acknowledgement* that 
God is beyond the grasp of his human reason. God is not simply one of the objects of 
human reason, but the One who contains all things and is present GO and in all things, 
Augustine confesses that God is more intimate to him than he is to himself, and that 
rational desire itself is wholly dependent on the presence of God (<£ Confessions, X. 
ajl. We can refer to this aspect of the tradition as apophatic humility. The basic 
insight from the apophatie tradition that 1 commend for our appropriation is not 
that wc arc limited to- negative propositions about God* but that the arrogant desire 
10 capture (lie infinite wilii finite propositions muss itself be negated. 

The experience of being limited in relation to the unlimited presence of God, who 
graciously upholds and onents the search for understanding, has led contemplative 
theologians throughout the centuries into a humility that is also characterized by a 
unique kind of confidence- litis is not a surreptitious foundational is t hubris that 
halts inquiry, but a confident humility that accepts its absolute dependence on the 
presence of an unlimited and illimitable presence in which all things — including aU 
inquiry in its essential limitedness — live and move and have their being (Acts 17: 28). 
The humble confidence that emerges out of the experience of an infinite fiduciary 
presence from, through, and to which all things are .Romans u; 36! intensifies one's 
desire for understanding. Apophatic humility acknowledges that one's limitation is 
itself gracious, for it is the condition of one's ongoing delight in the evocative 
presence of eternity that quickens ones longing to be held fast, to know, and DO be 
known in faithful community. 

Augustine illustrates this humility in his commentary on Genesis, where he 
anticipates that future scientific discoveries may very well challenge his understand- 
ing of the nature of light. In such a case, he would he happy to reformulate his 



understanding. 'II reason should prove thai ihi* |newl opinmn is unquestionably 
true", he would return to the text for a new attempt ji interpretation. 'It is a 
disgraceful and dangerous thing for an infidel to hear a Christian, presumably giving 
the meaning of Holy Scripture, talking nonsense on these |scientific| topics; dnd wc 
should take all means to prevent such an embarrassing situation, in which people 
show up vast ignorance in a Christian and laugh it to scorn' (1982: 42-3L In this 
context. Augustine exemplifies a non- anxious willingness to engage new understand- 
ings of the world as he continues trying to articulate his essence of being held fast 
by the One who evokes all of his intellectual desiring. His confidence is not in his 
rational ability to come to conceptual closure, but in his experience of being upheld 
by the unlimited and inimitable presence in who en the intelligibility of the world i| 
ultimately grounded, 

A second dimension of this tradition that I commend for late modern appropri- 
ation is what we might call the soteriolagical passion that compels faith to seek 
rrar«/cj™ialfvr understanding. Christian theology aims not only for 'knowledge' 
fscurnfiff) but for a right relation to divine 'wisdom' (snpfenrw}, which rescues us 
from our broken and painful relation* to ourselves and others, and liberates us unto 
joyful relationship with God. Although Augustine often focused on the idea of 
understanding in terms of scientia and theological propositions, he also recognized 
that the goal of xkntk was to move through to sapienha (On the Trinity, XIII. 39). 
His Confessions take the form of a prayer, and his concern is for intimate knowledge 
of divine wisdom, which saves him from his destructive relations to others and 
transforms him by orienting him toward faithfulness in his community. Ansejm's 
Proslogion is also in the form of a prayer, which begins with his confession of the 
overwhelming pain of his striving to know and be known 1 cb. I), and ends with his 
grateful orientation toward the reception of joy in the trinitarian God (cYl XXVI). 

In its dialogue with science. Christian theology ought to acknowledge that its 
March for understanding is guided by a passion for transformation. Theological 
inquiry involves scientia, rendering intelligible human religious experience tn ihe 
world, but it is essentially oriented toward sapientia, learning to live together wisely 
and tin [finally in redemptive communion. Christian faith humbly (and confidently! 
seeks more than abstract intellectual propositions; it passionately pursues forms of 
concrete embodied fellowship that really transform human life. If this passion for 
salvation is narrowly construed as a proselytizing of the 'unsaved* by compelling their 
cognitive assent in a prayer of "salvation", theology will more than likely inhibit rather 
than transform the dialogue. However, if our passion is guided primarily by our 
longing for solus in community, for health and wholeness through the saluury 
ordering of our life together, then it is precisely this passion that should make 
theology interesting to scientists or anyone else interested in salubrious dialogue. 

Wc may very well be critical of some oi the substance-dominated Trinitarian 
formubtions of the Auguoinian tradition, but this OhhjM not hinder us from 
appropriating their willingness to hring the illuminative power of explicitly theo- 
logical categories into dialogue with science and their emphasis on the transforrua 
live dimensions of ihe search for understanding. In our late modern context we 



ought 10 resist the unilateral tendency implicit in Amdoxa mono, which fostered 
early modern foundationatinii by «sgg«trn|; that the movement i* unul^vnonaJ— 
itoiti faith'- - Vfstandin^ Kuril itself emerge* and intensifies within the pinion 
ate search for understanding- Intellectual reflection on the experience of being held 
fart MliJoQed into intimate redemptive community ought to transform our fidelity 
in relation to God and our neighbours. 



Conclusion 



I have argued thai die oooipartmenU&ttion of faith and reason in the early modern 
period was intimaielv connected to the exclusion oftriniurian reflection from scierv 
tifi< discourse, narrowly construed as the cfepwsfenirtc pursuit of objective know- 
ledge Conversely, the revival of triniiarun doctrine in twentieth-century theology was 
dottfy linked to the emergence of the uUcgrarive aspects oflate modern philosophy ot 
MenceaswtllastothebrtwdertunitorelationaJity.AsI havcargued elsewhere (Shults 
20fij), it is more appropriate in theological discourse to speak of a re-turn to relation 
alitv. Long before the formal reversal of Aristotle by Kant and Hrgd. the intrinsically 
rdaiinnal ideas of the incarnating divine Logos and the indwelling divine Pncuma 
guided the presentation of Christian doctrine in thinkers as diverse as Gregory Oi 
Nywa and lonatlun Edwards. Acknowledging the interplay between methodological 
and material developments may help us take advantage of new opportunities for 
reconstructive dialogue that move beyond the level of defending a generic 'thcism'- 

Christian theology may contribute best to the dialogue precisely by acknowledging 
its particular passion for the Trinitarian God as it seeks transformative understand- 
ing. My goal in this chapter has been to address primarily methodological issues, but 
I bring trim tartan theology into material dialogue wiih some of the relevant sciences 
in my Reforming the Doctrine of Cod (200-5}. Christians interpret their religious 
experience as a being called into right relation with the incarnating Logos and 
indwelling Pncuma of GotL As lovers of wisdom, philosophers and scientists [qua 
human persons! arc tbo interested in the rational ordcrting) of the universe chat 
informs and holds all things together, as well as the principles that guide the 
emergence and complcxincation of life within the dynamic fields of energy thai 
constitute the cosmos 

Theobgy does not compete with other form* of inquiry, but ihemati/cs the 
ultimate origin, condition, and goal of the phenomena explored by the various 
fields of science. Christian theology may explicate its understanding of the intensively 
infinite presence of the inunc Creator as that ultimate reality thai constitutes finite 
creatures and evokes their desire to grope 1 alter God (Acts 17: 2?). A foundational]*! 
rendering of fides quaerens tmeliectum can lead theologians to a unidirectional 
methodology that begins with privileged pro-kgomena and then follows reason .11 



fa a* it can. but appeals to nmim rf the argument leads to .1 contradiction, I 
propose a paralegorncna approach in which Wf reflect on our methodology as we go 
along This means lh.il ImiiUriari imagination need not be the immunised founda- 
tion* of Christian theoJogjr; however, the experience of the appealing mystery of the 
infinite trinitarian Cod who conditions all of our noetic desiring may very well be the 
'fund' or 'fount" that inspires our participation in a redemptive fellowship of 
knowing and being known, orienting us toward a transformed and transforming 
nature. 

In his encyclical Fides er Ratio, Pope lohn Paul II expressed hb admiration 
for the advances of science, but urged seientwts nol to abandon 'the sapiential 
horizon within which scientific and technological achievements are wedded to the 
philosophical and ethical values which are the distinctive and indelible mark of the 
human person" (2003: 0. to6). "Theologians and scientists share a common human 
and may embrace a common goal — understanding thai transforms our lives to- 
gether, in interdisciplinary dialogue* our interactions may be marked sometir 
by fighting together ( canftigere) and sometimes bv singing together (cwuonsre). but 
ail of our questing together (wvqmrcre) ought to be characterized hy a passionate 
desire for wisdom. Our longing for truth cjn .and should be integrated with 
our longing for goodness and beauty. With all of the other interlocutors in the 
ongoing human drama, Christian theologians may enter this shared quest with the 
categories of their own tradition, explicating their illuminative power as tl 
humbly explore the critical and constructive insights of other religions and scient irk 
disciplines. 



References and Suggested Reaping 



Amsielm (1962). Basic Writing,, trans. S. N. Dcane, and edn. la Salle, 111.: Open Court CLrai > 
Augustine, St (19*2). The Literal Meaning of Genesis, Ancient Christian Writers 41. tram, and 

annotation J, H, Tavior. New York; Newman Press. 
— (199J). Confessions* trans. R I. Sheed Indianapolis:; HackeiL 

BucKur. MICHAEL I, SI (1987), At the Origins of Madem Alfeian. New Haven: Vale Univer- 
sity Press. 
CUVTON, Phi up (i9*9l. Explanation from Physics to Theology: An Essay in Rationality and 

Religion. New Haven; Yale University Press. 

(3997). Got? ami Contemporary Science. Grand Rapidv. Mich.: Eerdmans. 

Damasio. A- (1999). The Fcrfroj/pr What Happens: Body and Emotion in e*e Making of 

Coniaouinas. New York; Harcourt. Brace & Co. 
Dixon, Pmjup (2003), Nke & Hot Disputes-. The Doctrine of the Trinity in the Seventeenth 

Citfnr): New York: Continuum. 
Gumc. STAJfUi C3004)* Kedmotenufi thr Triune Cod; The Tnnm m Contemporary Theology 

Minneapolis Fortress Press. 
Hodge, QiAJftB (1981). Systematic Theotogy* L Grand Rapids. Mich.; Eicrdnwn*. 
JOHN Pali. II. Pope Uoojl, Fides et Kaiur on ffc Relationship Ivmven Faith and Reason 

Sydney: Pauline Book*. 



5 ■'- 



I LLWin .inv 



Atftorito <* cte a^«^ to* ofHrrtdixaty $* »■» "«* «- RcKto Thomtc Jnd 
Alkit Andrrwn Pdratw: Princeton University P«» 
U*8^3. 77^ 5»db-«i» (^^ iVuA Prin«:tor^ Prtnwlon t^ivcCTiy Trt^*- 

M»rHr, NVsar, and Eta* G»»« E R 00). TV MPnrf N»Wn ftr [fete* 

Minneapc«lLcForrre» Press. . 

ft «a C S. (199S1. TV Ewnhal PtfW II ed Prirc* Edition Project BkHvmmgimi, Jncl; 

IniHflna Unitfcrtity Preu. 
ftmTf* Hwi <W« Thmr, I DuMfe Kv, UWminsier/lrtn knox Pre*. 

touum, M*n** ^"«* Ifc^fafr rim tar-cwwJ f*^fe Uu«p« 

Sa.uiaiuain. F-r^.c ((iftoj .989). ™r Chriaun ftfth. cd. and w™. H, R. 

MJcKimofh and J S Swwart. Edinbnrsh T & T Clark 
5 , hag. Calvin O. {1991). The R&*™* of *atwmliiy. A Ri^ww w «« Rwttw*m 

Cftattmtc Indianapolis: Indiana t*ni*ejr*iry Prr«- 

Rapids MicJi.r fctrdmart*. 

(jom). The Role of Trinitarian 'Reflation in the feligion-Srience Walogue. in Niels 
Hmhfc Gcepraca *nd Mwfc Vejrup Nielsen (cd*-). Preparing for the fuiurr Tttc Roie 0} 
n.«*dfr * ** SfifWtf-Rrfijcimr itali^ue. Aarhu*; University of Aarhus Press, 27--10. 
(ano*). frfonmiK rij < A*"*"* tf G**- ^^^ Sapid* Mich- Ecrdmans. 
md ■ . . , Stmn f. {W03). JV fttff 0/ BwgnVJWSK Srardiinfi /5?j Mrafota? flwf 



&ti*0BML Gnflri Rapid*. Mkh.: Baker Academic 

■ FaTrniv FftCDERiCK (iwiK 'Augwtin* and Axucta: Faith and Reason*, in George C 

Boil oJ ». Jwith Sorting \JndrrsZanfiirt£, Manchester* NH: Si Antrim College Press. 

Huysston. I. Wemtzel (1997). &»yi * n Poxfounttotwrialift Thtoiogy: Grand .Rapids. 

MkJu Errdmam. 
(1999). TTir Shaping e/ towmitty: TflhmJ httrdisaptinarity m Wuxlo$y Arid Scitntt 

timed Kapids. MiCb^ Eerdrrmns. 



CHAPTER 30 



■ • ■ M l .l l. 



RELIGIOUS 

EXPERIENCE, 

COGNITIVE 

SCIENCE, AND THE 

FUTURE OF 

RELIGION 



PHILLIP H, WIEBE 



Beliefs in invisible beings capable of displaying (fair math vaunted powers in ih* 
visible world, and interacting with humans, have been present among alE the world's 
peoples, according to written records, folklore, and archaeological remains. The 
extensive accounts that Sir lames Frazer (1&90) gave to English readers more than a 
century ago about gods and goddesses, spirits and demons, from various cultures 
around the world* suggest that similar experiences might have given rise to similar 
religious beliefs. In Western culture during the medieval era, transcendent realities 
were set in a Ptolemaic world of hollow and transparent globes. These globes were 
thought to be inhabited by thtec hierarchies of angels, as first described by pseudo- 
Dionysius <C S. Lewis 1964: 70 f.K as well xs by other creatures variously known as 
dves. gnomes, trolls., fairies, hags, nymphs, ttt) B, ffld ecnuurs (^f- Harrison 1903: 



579 f- foe Greek ongms). and b) other terms. Enlightenment influences have virtually 
eliminated belicfe fa "he biter brings id", Bord 1907™ evidence for fairies) and have 
contributed signincamlv so misgivings about angck-ind ml spirits. Fmerpact.c.llv 
observed thai 'the arrm df spirit* once so near, has been feeding farther and farther 
from us, banished by the magic wand of science from hearth and home. from. . 
blunted glade and lonely mere, from the riven murky cloud that belches fonh the 
lightning and from (bote raircr clouds thai pillow the silver moon or fret with flakes 
of burning red the golden eve' {tSoo: viM. 

IXiniel Pat* argues that the theories of religion advanced by such prominent 
theorists as Fraer, fflgrmind Freud. EmiJc Durfckeim. Mircea Eliadc, E I 
Evans- Pntchard. E. B. TVlor. and Clifford Oertz share the lrfcw that 'religion consists 
of belief and behaviour associated in some way with a supernatural realm, a sphere of 
divine or spiritual beings' (199& «WJ. "H* entities postulated to exist by religion arc 
wideh seen as lacking direct empirical support, as resulting from an nubility to 
identity causes correctly, and as belonging M> *n •!£«-" > n which claims about fabulous 
event* that they supposedly explained were too readily believed. 'Pie familiar natur- 
alistic hierarchy of sciences, according to which chemistry is dependent upon the 
foundation of physics, biology upon chemistry psychology upon biology, and other 
SQci.il sciences upon psychology, leaves no obvious place for religion. Its rypicaJ 
. anus about a supernatural reality seemingly have no place in contemporary natur- 
alism, and little or no place in the academy. Moreover, when the academy has 
addressed religion, according to Rodney Stark (zoo}), it has focused primarily on 

its rituals (2003; c£ PoJoma 199$: *&*>)- 

In directing ray attention here to the significance and nature of religious experi- 
ence, I wish to recall the vital link that was once in place between the human soul and 
religion, and comment on the significance of the contemporary study of mind — now 
known as cognitive- science — for the study of religion, including Region's future in 

the .uoade-rrtv. 



H 



According to Cambridge classicist John Burnet O915-16; also Cornlbrd 1932: 50: 
Taylor t&y: sj* and Guthrie, Introduction to Rohdc ifyy* p- *i). it was Socrates 
who gave Western culture ihc concept of soul in the form thai we know it By 
encouraging speculation about the nature of soul, die Presocratic Ionian philo- 
sophers, who are widely credited with having 'invented' science and philosophy 
(Rohde 1593: m ft. *et the stage for the subtle change that Socrates introduced. 
Greek literature prior to Socrates associated soul with events that were part of 
unconscious life or semi- Conscious experience, eg. prescient dreams, apparitions 
of the dead, and trance-tike slates in which a god was thought to speak— experiences 



which had. and mil have, religious connotations. Burnet considers Socrates" innov- 
ation to have consisted in implicating soul also in ordinary phenomena thai are part 
ofwakingc^nsciousness. hycharacterizmg soul as that in virtue of which humomare 
wise or foolish, good nr had (Plato, Crito, 48a). Although subsequent discussion of 
>oul increasingly focused on conscious experience, the concept did not lose its earlier 
associations with religious phenomena. The Platonic view that the soul was immoral 
tPhaedo, 790-c) and would he judged in some post-mortem assize [PhaeJ<\ 63d 
firmly linked the soul with religion, and Christianity's endorsement of this concept of 
soul during its long hegemony over intellectual life in the West ensured the soul 
prominent role in understanding both religious experience and non-religious con- 
scious experience. Since an immortal .soul is strikingly different from a mortal body. 
an ontological distinction between the two was maintained: Descartes is celebrated 
for having given this distinction its sharpest expression. 

The post-Cartesian developments of the concept of soul arc well known: duali 1 
inlcractionism was questioned; then 'soul' was replaced with 'mind', which does not 
carry the religious associations of 'soul'; and eventually 'mind' was replaced with 
'mental scales', which does not suggest a questionable substance hut only the prop- 
erties of something. Conscious mental slates and processesarc now seen as properties 
of a person, and the religious experience* first featured in the Greek understanding of 
soul, such as apparitions and altered states; of consciousness, have virtually disap- 
peared from view in philosophy of mind. Naturalistic theories early in the twentieth 
century, such as behaviourism, explored strategies for eliminating references even to 
minds and mental states, evidently because of their association with religious ques- 
tion* concerning immortality ami also because of the "spooky stuff' icf. Churchland 
and Sejenowski 1990; 227) that mind was thought to he. Merhodologiml behaviourists 
followed B. F. Skinner in arguing that human behaviour could be explained without 
reference at all to menial events, and even that such mental terms as 'hoping', 
'expecting, and "feeling' were not needed in recording observations (1964: 106)- 
This reductive proposal attempts to eliminate mental states by refusing to use the 
terms purporting 10 denote them. Philosophical behimaunw such as Rudolf Carnap 
(1932.) and Gilbert Rylc ( 1949) claimed that apparent references to mental events were 
really references to human behaviour or to dispositions to act, and that careful 
analyses would make that apparent. This proposal acknowledge!, the existence of 
mental states, but then argues tliat these can be reduced by finding identities between 
them and indisputably natural phenomena. 

A decisive methodological shift toward menial states took place in the last three or 
four decades of the twentieth century. Theorists who were broadSy sympathetic to 
physicalism began to look on mental states more favourably {e.g. J* L Q Smart 1959, 
1965: Putnam 196a), arguing that they could be interpreted as 'theoretical entities* 
postulated by a theory embedded tn common-seme thought purporting to explain 
human behaviour. Wilfred Sclkrs. indulged in some fictional recoast ruction in onkr 
tu -.how thai a language allowing references to thoughts, sense impressions, chokes, 
feelings, memories, and other mental states or processes <fclk psychology) could be 
viewed as expanding the expressive powers of a language containing onlv descriptive 



ttratt&iirtferto'm*! gen* of public ob^stoaflad ia yammlmtoag 

through t.mc and logical exprwkm*. however impressive the biter language might 
be ,.„, , -s Scuars docs not SttppO* either th.il ihc inner episodes need to he 
loca.ed in a Kpattt ,f*HN»to* •***" is how el;-...! .!,,!,:> .bou, m.nd 
and body had unde rstood mind, or feat they need to be undented as physiological 
in character, which is how milcrfaliMS of various kind, insisted on understanding 
them. They arc simply entitle, peculated by a theory to account for verba] acts and 

other acts typical of human life. 

The work of David Lewis C1966, 1970. and 19711 is particularly illuminating on 
interpreting mental states as theoretical entities. According to Lewis, terms purport- 
ing to denole theoretical entities ( 1 term*) are given meaning in the context of other 
terms <0-tenn> who* meaning is alrtadv established. Unlike the JVwUvut*. who 
argued that the Oterms needed to denote vbtcrvabk objects, properties, or relations, 
Uwis held that ihe O terms needed only lo be antecedently understood (1972: 
I 1 He showed that terms purporting 10 denote mental states have dear meaning 
En spiu- of their mctflphysical openness. Wc can speak about anger, for example, by 
Vim* of its cnuri relation*^ dates m} to various readily observed phenomena 
that are typically conicciured lo cause ft, such as rude gestures and verbal abuse, 
and the phenomena II typically causes, such as acts of retaliation. If verbal abuse, say, 
l^ selected as a tjpical caW in -introducing this postulated state, then anger is 
paruaflv ror contmualiy) defined by this causal relation. An implication is that 
EtattOKDlj linking verbai abuse and anger become mere tautologies: e.g. lo say lhaC 
verbal abuse causes anger is to say no more than thai verbal abuse causes that which 
i> caused by verbal abuse. Once anger has been introduced as a postulated entity. 
however, it can be used in descriptions and explanations of other phenomena. If 
verbal abuse of a person h followed by bouts of depression and setf-deprecarion in 
thai person, but depression and sclf-deprecarjon have not been used to introduce 
anger, we Can offer the tuiijcvturc thai anger -cause* (in conjunction with other 
factors, not all of which might be known) depression and sdf-dcprccation. This 
Statement is not a tautology, but one that purports to add to our understanding of 

the causal rok of anger. 

Defining mental stales contextual^, by identifying the causal roles they are deemed 
to play in the theory that postulates their existence, has allowed theorists to revive folk 
psychology as a significant theory and to postpone questions about ultimate realities 
implicated in human behaviour and experience until a time when the relationships 
between the level* of inquiry presupposed by scientific research arc clearer. 
The various reductionist positions made popular in the twentieth century— viz. 
identity theory, functionalism. and eliminativism — can all be articulated with 
respect to the contention that mcmali states and processes are "theoretical cniities' 
postulated by a theory purporting to account for human behaviour and experience. 
Developments in neurosciencc itself suggest thai it will discover hitherto unknown, 

Hi* weH-lowwn eway 'tmpiriasmand the Philosophy of Mind* 1.1903) wis first gho< m 
ire* at the University of Eaindon in 1956. 



and consequently unexpressed, relationship* between menial Mates U .hurchUnd 
199a: 64 f->. Inasmuch as mental nates arc defined in rclalinn to that which is 
indisputably natural, these state*. mu3d he deemed natural — the boundary between 
the natural and the non-natural can be made a methodological matter (hat need not 
reflect fixed metaphysical realities. 

The first important link between minds and supernatural agents can now he 
described, The methodological approach fc» mental states 1 have jusi sketched can 
be extended io ihc 'realities that religion has addressed, so that the beings th.u 
religion has asserted to be real arc viewed as entities postulated to explain certain 
phenomena. God need not initially be considered a being that is defined by way of 
superlative properties, whose existence is the conclusion of a deductive or an 
inductive argument, which is how philosophy has traditionally approached religion. 
Ctod does noi even need to be considered ison -maternal, but can be viewed as a 
somclhing-wc-know-not-what' that is postulated lo exist, for instance, to account 
for the big bang,' In introducing God in this way. the reference of the term 'God' 
become* established, an implication of which is that the statement thai Cod caused 
the cosmos to exist becomes tautological. Of course, some other phenomenon could 
be selected for introducing God in the reconstruction of religion that I am proposing, 
Mich as the apparitions thai form an important part of the histories of both Hebrew 
and Christian fait In 

Once a being has been introduced, the 'theory of religion' can be expanded to 
include other phenomena or events of which the postulated entity is conjectured 10 
be the cause. For example. Judaism, Christianity, and Islam all claim that Ckid has 
acted in various ways in human history — eg. in encounters alleged 10 have been 
experienced by Abraham and Moses as described in the narrative portions of the 
Pentateuch— and in so doing these faiths can be viewed as extending the causal 
rolc(s) thai God is deemed to have. Moreover, various other 'spirits' invoked in 
descriptions and explanations, including evil spirits and holy angels, can also be 
viewed as introduced by the causal roles these postulated 'entities' arc deemed to 
play. Again, no position on the ultimate nature of the postulated entities need be 
taken, and questions about Ihc relationships thai the postulated entities of religion 
have to the known natural order can be postponed. Religion could even be seen as an 
extension of nature inasmuch as the beings postulated lo exist are contextually 
denned by their causal relations io objects or phenomena that are indisputably 
natural. 

The significance of causation in contextually denning unobservabk, postulated 
entities can be illustrated from physics, where baryon-II panicles were first intra* 
duced in an interpretation of tracks on. photographic plates,' A straight line was seen 



3 This i> not the only hypothesis that needs to he considered, of course, Quentin smnb 
iioai) has advanced a complex probabilistic argument for the view thai a timeless, zero- 
dimensional point is more likely the cause of&pjccricne's beginning to exist than God. 

1 I have lost the reference for this, but a componibtc di*c union concerning K-nwsen* can 
he found in Wehr. Billiards, and Adan ■ iv?S: 4S° tl 



to emerae from the point of collision nf known putlcte. followed by a blank, and 
then followed by branching line* in the form of a V that bt*an a. a point in the 
injector, of the straight line. The straight line indicates that the collision produced a 
charged nitkfc its rebtively short length indicate that this omtahle panicle son* 

.tcgratcd to produce M uncharged particle Uuu «* postulated to «.-« I h*y«n- 
ID which miickrv disintegrated in mm to produce two particles ofuke charge— 
hence, the V branch, indicating that the particles are repelling each other. Baryon-II 
is a true unobscrvablc (in this experiment), for it correspond to the blank on the 
photographic pi** Md is conWlwffly defined in refatton to the event that produce* 
it and the cffectli. thai it in turn *auses. Other relations (brides ctiuattfSt) between 

(Wn objects and entities postulated to exist by a theory can also help to establish 
ibe reference of theoretical term-, e.g. whole-part relations, relations of similarity, 

and spatio-temporal relations. 

Vanous field* of science and cxad inquiry besides physics have been opened up by 
theories that postulate the existence of theoretical entitle*, e.g. inheritance factors' 
(genes] in Gregor Mender* theory, natural selection in Darwin s c vol uuonary theory. 
,nd the uncoraritous in Ficutfs theory of the person. Virtually all held* of science 
appear to postulate entities that are rarely or new observed, as well as properties that 
do not always admit of direct observation either. The concept of being observable is 
not as straightforward as h was once considered to be. For electron microscopes, 
computer technology, and other sophisticated kinds of equipment have expanded 
the concept (Shapcre toga). Of course, various entities once postulated to exist have 
later come to be seen as non existent— phlogiston is one of the better-known 
examples from the history of chemistry. Unobsemble entities and the theories thai 
postdate them arc subject to critical scrutiny, although that scrutiny is indirect, and 

< >equendy much more complex to execute when those entities arc unobscrvabfc 
than when they are obscrvabie, Richard Rony holds that 'empirical evidence is 
irrelevant to talk about God", remaining that thia viewpoint, advanced by both 
David Hume and Jrnmanuel Kant, applies equally to theism and atheism (Rorty 
and Vattinw 2004: »). The approach I am advancing here makes exactly the opposite 
point: viz- that empirical evidence is relevant 10 religious claim* of all kinds, hut that 
this evidence »s a complex matter because of the nature of religious belief systems as 
theories. 

In the reconstructed view of religion lam proposing, its postulated entities are open 
to reduction in any of its relevant forms (cf. Hooker 108O, as well as to other 
modifications that would inevitably arise from construing it according to the model 
of theories that postulate entities that are unubscrvablc or rarely observable. This 
approach allows the 'theories of religion to be rescued from the academic waste-bin, 
much as the theory of mental states was rescued three or four decades ago. Naturally, 
this approach also brings religious views under critical scrutiny in ways that 
its proponents might find challenging, but it need not be viewed as inimical to 
the unique place that God— *clf-cxi stent Iking, Creator, Sustaincr of all other 
easterns, and Initiatorof special acts — has becngiven in historic Judaism, Christianity, 
and Islam. 



God and other spirits have often been invoked very uncritically in order to explain 
experience and phenomena, but we should not be too lurd on our ancestors who 
authored these claims. Theories that postulate unobservablesare not "subject to the 
usual strictures that wc impose on inquiries concerning obsembles. For example. 
fohn Stuart Mill's five criteria for determining that one thing U a cause of another 
cannot be used with unobservahles. the unfortunate result of which k that theories 
that posit them can readily be used irresponsibly. One might view the Logical 
Positivist movement as having wielded very sharp methodological instruments (cf. 
Hcmpel »95o) in its efforts to eliminate irresponsible theorizing. Its methodology 
came 10 be seen as unworkable^ however, inasmuch as it could not admit theoretical 
physic* into the domain of empirically meaningful claims. In readmitting unobserv- 
able entities into theories, wc need to keep various strictures in place, in order to keep 
from adopting theories whose links to reality are so remote that claims to truth 
cannot be plausibly addressed. Some of these strictures can be gleaned from scientific 
domains in which the structure of theories postulating unobscrvable (or rarely 
observed > objects is already well known. The best known of these theories is atom- 
ism, around which an extensive body of literature concerning methodological braes 
has developed. But we should not assume that atomism will supply a model for 
theorizing that can be routinely imposed on other domains of inquiry also postu- 
lating unobscrvable objects. 

The approach to religion that I am advocating here focuses on its truth claims, but 
of course religion is much more than propositions purporting to assert some hidden 
truth about the world: it includes rituals, social practices, ethical outlooks, doctrines, 
and more (N. Smart 1976: 6 f.), However, its truth claims remain an object of great 
interest as well as a matter of considerable dispute, both m the academy and among 
the educated public The "primitive" people said to have invented rdigion sometime 
in human prehistory could be viewed as having anticipated a form of argumentation 
that has proved to unlock vital fields of science in the modern age. Of course) ihey 
were not as parsimonious as they perhaps ought to have been in postulating religious 
beings, certainly not as parsimonious as William of Occam's methodological descen- 
dants have become, who will not make existential claims beyond those that arc 
absolutely necessary. 

In the approach that i am advocating, religion can be seen a* advancing a complex 
set of assertions about putative objects and their properties* as well as about 
supposed causal relationships between these objects and natural objects whose 
existence is uncontroversial — a feature that allows religion to be considered an 
extension of 'nature' as this is more narrowly understood. Religion is a conceptual 
domain in its own right, taking its place within (or alongside) the common-sense 
domain, from which the relatively autonomous scientific domains have evolved. 
Religion purports to describe features of human life and experience that go beyond 
the specialized sciences, even psychology, although nothing about it need be con- 
strued as inconsistent with those sciences. It does not depend upon a sharp distinc- 
tion between matter and spirit (orsoul)inordertobeunderstimd.andisnot unusually 
dependent upon other conceptual domains. Religion needs to be reconccived so that 



ib place. pewMy vital to many oibcr intellectual and pnrtied undertakings. 1* not 
overlooked in J <omprehe«sive view of the world. 

Religion Aould no» be itnondi as though fl« concepts and IpwElTOflMy) onto- 
kgkal conuntaaH! implicit in its efoeoursr might he suocesifaIlr«Bmhttttd if w 
pretend that religion does not exist and consequently stop using the language of 
religion altogether. Such a stratagem is comparable lev that of the methodological 
bena™uri<U, who seemed lo think that mental states would go away if people 
sopped reporting them. Neither do wc need to insist that every concept having Us 
h.-me En ndjgbn must be understood in narrow naturalistic terms in order to be 
cptobk. Ton Stratagem fa comparable to that of the ph.losoph.eal behaviounsi* 
who could not countenance mental states Without proposing iuiiikuisik equivalents, 
Religion b a fact of life, and progress will not readily he n.adc on understanding iU 
place, if it has one. in a eemprdtauH* WfeW of the universe (cf. lames |i9<ij] 1997: 410) 
if it fe ignored or has some (eduction routinely imposed upon ft. Religion will exist in 
general culture whether or not it casts in the academy. Moreover, its implausible and 
possibly dangerous forms— forms that tend toward superstition or are apt for use in 
political oppression— will hatdlv be addressed convincingly if a culture's trahW 
theorists ignore it 



III 



As we have seen, the database for the theory of folk psychology is human behaviour 
m general. We might ask: 'What is the database for another iheory also generally 
embedded in ordinary thought and language. *a.fitk rttigmi? A signirkaiu portion 
of the database for folk religion is religious experience, but it also includes the Ids 
alleged to have occurred thai the beings typically postulated to exist in religion — so- 
called spirits— have supposedly caused. Ninian Smart, for one, appears lo concur 
with this approach, con&ruing religious experience as involving *somc kind of 
"perception*" of the invisible world or. ..a perception that some visible person or 
thing is a manifestation *>f the invisible world* (1976: *j)« He al 50 observes, as many 
have, that reports of such perceptions arc typically set within a specific religious 
framework, and are 'clothed in the mythological and symbolic forms of the age 

[1976:111. 

Caroline 1 ranks Davis has undertaken a broad survey of the domain of religious 
experience, and drawing her examples primarily from Buddhism. ■Christianity, 
Hinduism, *nd fclam, has identified six categories into which such experience 
might be placed: viz, visionary, quasi -sensory, revelatory, interpretive, regcTJCIftnve, 
and numinous (cf, Swinburne 1970: 249-5$ for a similar categorization, and Spilka 
and Mcintosh 1^95 for further discussion). She characterizes an experience as a 
roughly datable mental event which U undergone by a subject and of which the 



subject is to some extent aware' (1989: 191* This characterization of religious 
experience makes such experiences 1 proper subset of mental events in general, 
which is ■ point to which I will come back. 

Some of the categories thai Davis identifies arc well known from studies that have 
.iltcady been undertaken. William fames, for example, is famous for documenting 
religious conversion, i.e. regenerative experiences (1901), and the numinous is most 
readily associated with Rudolf Otto ( 1917). Davis considers quasi-sensory experiences 
10 consist primarily of physical sensations, such as "dreams voices and other 
sounds.. . the feeling of being touched., .and the sensation of rising up < IcviMiinm' 
(19^9; 3<0- This category also includes visions and apparitions, about which I wall say 
more below. Interpretive experiences are ones that people regard as religious because 
of their particular religious backgrounds (19R9: &)• This category allows for great 
variety, inasmuch as religious backgrounds vary considerably in different kiths. 
Among interpretive experiences we need to include thoughts, hunches, spontaneous 
beliefs, and feelings such as awe. ecstasy* and peace* which have often been seen as 
events in which invisible agents, arc causally implicated. The numerous examples that 
DaViS discusses in her book suggest that the classification site has proposed probably 
captures most of them, bui only a detailed and intimate acquaintance with religious 
experiences could bear out the claim that none have been overlooked. 

Religious experience is not the only element in the database of religion, however, 
for many religions assert that specific acts have occurred that causally implicate God 
or other beings as having religious significance. Muhammad is said to have been 
visited by the angct Gabriel in A12 c£, for example, and while we are correct to view 
this event as involving mental events of various kinds, to those who believe that the 
visitation actually occurred, the events are more than menial. Mental events- are 
involved in the experience of all events, but proponents of religious claims typically 
construe some ofthese claims as going beyond that which is experienced (in a narrow 
sense). The ambiguity of the term 'experience", especially its narrow and broad 
meanings, needs to be kept in mind when surveying the events that comprise the 
database for the 'theory of religion'. 

We can readily see that certain portions of folk religion have already been sub- 
stantially eliminated in Western thought. Many physical illnesses were once attrib- 
uted to evil spirits, for example, but virtually all such attempts at explanation base 
disappeared. Moreover, moss mental illnesses are no longer explained by reference to 
evil spirits — a theoretical, development that is widely viewed as salutary (e.g. Myers 
and Jeeves 19S7: 41). These are examples of reduction by elimination^ but some 
theorists have also suggested tliat identities between ciaims concerning spirits and 
psychological claims can be advanced. For example, Carl lung once suggested that 
demon possession could be viewed as 'a correct rendition of his [the schizophrenics) 
psychical condition, for he is invaded by autonomous figures and thought-forms' 

* This definition is currfUr to that found in The Oxford FyktitMntty of Phib&phy: 'a stream 
ofpri vare events, known only to their possessor . . . |whKh | makes up the consciouv life ol the 
possessor' (HLukbutii iwa; I9&)> 



dtrivinftftom the oMmsdou »w ■»)■ On* ■ ^' pi****" ■* «**»*% 

«.rihu.cd la f v,l .pints now. uflfike the «n«lie«.l era m wta* numerous phenomena 

wcrv rhoush. to have |h,. orig.n Id. Kramer and Spttftg-T ,486. «* kkntifa 

,n«y.. ud the fc» that ren»in .ire highly c«nm«f«d.The topic <*» «B sp.ru* „ 

trighfcflinjt to some, and *o trouble, lifloe » much poht.cal opprmton ha. 

been wreaked in its name. . 

The special acts featured in tttipottf belief system* are commonly dubbed rmr- 
«W but I cannot digress ID disc,- this much dented term and all the issue* 
mmwifog alleged niwfctf The question « -to whether any special ad« occur .ha, 
cannot be plausiblv placed into a naturalistic framework, a, this a presently under- 
stood and known, and that appear lo require the causa! efficacy of some beings or 
entities general deemed to belong to religion, is a very difficult one. The domain of 
religious experience, critiaHy approached, provides a less controv^d database for 
folk religion than special acts, rincc no doubt surrounds the existence of experiences 
having religious significance— though of corns*, their explanation remains a matter 

of dispute. „.,-*■ j. 

Rrlauvelv few places are seemingly devoted to the collection ol accounts of 
refeious experience in d p&enowufc Inn one important ccntr. is that established 
9r Alter Hardy, now located at the University of Wales in Lampeter. This centre 
ha* collected mow than *.ooo accounts of experiences from those who reported 
having them (c£ Maxwell and Tschudin 109* ft* representative accounts?. The recent 
doctoral research undertaken by Emma Heatheotc-lamcs at the University of 
Birmingham inro contemporary reports of encounters with angels (2002) is another 
hopeful >ndkator thai religious experiences and phenomena might be attracting 
more attention in the academy. The 800 reports she has collected come from people 
of all backgrounds: doctors, barristers, teachers, nurses, member, of the clergy, 
homemakers, the unemployed, and prtsoncrs; their religious backgrounds include 
Ghtfetfeft kwish, Hindu, and Muslim rtttM and some Were atheistic or agnostic 

Rehgwn derive* from what we might call 'an age of experience; but the age in 
which we in Western culture now live is dominated by knowledge obtained through 
experimentation. Virtually everything once advanced as knowledge on the basis of 
shared experience has come under critical scrutiny as experimental wotk has revealed 
mat much of what was once believed is Hawed, mistaken, or even incorrectly 
conceived. The dominance of experimental evidence over experiential evidence has 
weakened the capacity of religion to advance its possibly u tuque insights about the 
cosmos and human life. Philosopher Stephen Braude has suggested that evidence 
might be categorized as experimental, semi-expcrimcntaL or anecdotal 1 1986: ch. 1 ). 
Semi-experimental evidence, including accounts of lived experience, consists of 
claim* that cannot be readily obtained at will, but are sufficiently numerous to be 
worthy of being included in serious theorizing; anecdotal evidence consists of 



1 Mow theorhas construe miracles a* events that violate natural laws, but they could 
alternatively be viewed a* events caused by bemp uniquely featured in religious belief systems. 
The UUcf is the ucw of St Augustine and Kail RjhAcr {Schwcbel 2004: 164}. 



£]gJOU often one-off damn — that are insufficiently numerous to be render ftd 

pUusihlc. and consequently may not be included in theorizing about the world. 

The insights obtained into near-death experience* tNPEs) in the last thirty vr.m 
are important in several way* to the subject at hand, for the semi -experimental data 
that have been obtained have reawakened interest in the possibility of post-mortem 
survival — a phenomenon that cannot easily be dissociated from religion (cL Fox 
3o*>\). Carol Zakski U989) has shown that visionary 'journeys' reported from 
antiquity and medieval times art strikingly similar to NDBs in their phenomeno- 
logtcal character. NDHs render these earlier experiences both more understandable 
and more credible than they once were. The reports that Raymond Moody < W5) fu*t 
published of near- death experiences were initially met with scepticism I Moody 1977). 
but the large number of similar MDEs subsequently collected from around the world 
has evidently convinced sceptics that people actually have the experiences that had 
been reported for several millennia, and also by Moody. Although theorists are not 
agreed about how N'DEs should best be explained, scepticism about their OCCTOea 
much as Moody first described them, has disappeared. NDEs demonstrate that if an 
experience is reported widely enough, even though it might be received sceptically at 
first, it can become credible, thus overtiirning Hume s famous objection to reports of 
miracles Icf. Earman 2000: ft f). In a critically reconstructed theory of rdi$ion f the 
phenomena that would take central place would be of the semi-cxperi mental kind. 

The second important link between cognitive science and religion can now be 
described- Inasmuch as religious experiences Us narrowly defined by Davis) 
are mental events, the content of folk religion will eventually be studied by cognitive 
science as it attempts to complete its task of showing that mental states can be 
reduced or eliminated without weakening an understanding of human experience 
(ef, Lancaster 2004: J6 f.). The objectives of cognitive sdence art evidently cempre- 
htns'svr. i.e. aimed at establishing that the mental can be fully reduced* Consequently, 
cognitive sdence will not be able to ignore religious experience, and when it finally 
gets around to examining the mental states that arc part of tdigiou* experience, it 
will naturally address the question of their sources. This is how the religious 
experiences that partly characterized the concept of soul in the Presocratic and 
medieval eras, but became excluded in the modem era when conscious states became 
the focus ol philosophy of mind, will again come to be given scientific attention- The 
future of cognitive science ineluctably includes religion experience. 



IV 



The remarks I have nude to this point have been largely methodological; so. to give 
them more concrete form, 1 will briefly discuss several examples of religious experi- 
ence* that I personally researched. Among the six categories of religious experience 



identified bv Davis, the most impressive example for possible implications concern 
iiw the realitv of some largeh mvisMr order belong to the first two: sir visionary 
and quasi- sensor ! will irsl comment r>ricrt% on the four oiher categories identified 

1 Werpcetive experience appear * * »P ab,c of bcin * u " dmrood wilhin diffef "» 
frameworks. m> their impressiveness for even tenMiivr ontotegscal claims is apt to be 
uncertain!* received Rmblory experiences seem to have Mgnihunce pnmanly for 
thou who have them. 90 their value in arguing thai some reality exists thai is not part 
of naturalism (as this » commonlv understood) » modest. I grant, however, that this 
catewry could include cognitive insight* thai could add to their cpistemic impres- 
« an extensive Chmtian tradition, whose most famous proponent is perhaps 
& |ohn of the Cross* claims that intuitive knowledge' of God and his ways super- 
sedes anything that empirical evidence might adduce. Experiences that are primarily 
affevtive m character, caj feeling of peace, absolute dependency (cf Schleiermaehcr 
1830: Intro, eh i*>, awe, and ecstasy (cf- 1- M. Lewis aooj), might impress those who 
undergo ihese experiences, but they are not apt to be considered by others, especially 
those who are inclined to view religious claims suspiciously, to provide impressive 
psounds for thinking that some obscure form of religious reality has been encoun- 
tered. For example, William Alston has argued that a person might perceive matCod 
is 'sustainuig Iter in being, fining her with His love, strengthening her. or commu- 
nicating a cemm message to her' i l#& fcsfc hut Ran Nielsen contends that these arc 
only affective- qualities, viz. feelings of love, dependency, goodness, or power, which 
carry no significant oncological import 1 1994: 6 £)• Spirit possibly permeates ali of 
life, but advancing such a claim on the basis of what appear to be rather mundane 
religious phenomena seems to be an ineffective stratagem in tile contemporary 
intellectual climate, which often is suspicious of religious claims and holds to the 
adequacy of naturalism. 

Among the most important of religious experiences (in the narrow sense) are 
those that involve human pensory mechanisms, particularly sight and touch, since 
these are vital to constructing views a( the world derived from ordinary Inon- 
rdigious) experience. All description of religious experience (in the broad sense) is 
culture- relative, and culture also influences the understanding of that experience and 
ignincance. Some have argued, in addition, ihat behavioural ro&es must first be 
learned from specific religious traditions in order for rdigious experience to occur 
tcf Holm 1995, cap. on the work of Sundcn). In *pite Of these factors, however, 
certain experiences— whatever the culturally authorized language might be thai is 
used to describe them — more strongly suggest than do others that some obscure 
form of objective reality has been encountered. Visions of Jesus Christ constitute an 



* He U widely credited with having pven experience a central place in Protestant theology, 
and with having influenced Paul rUbcfi. who limited that (Ik fcding' of absolute dependency 
had a ugnincani cognitive component to it that wa* often overlooked by 5cMcicrrn*cher> 
entic* 1 Drpaorter xx»4 }- Ralph W, Hood |r sees Sclueiermacher'i wuit as showing how every 
reitgian can he traced hadt to an exjxnenual source (I99S; 571 C ^«d S9SJ- 



tmpoftant subgroup of visionary experiences in general, for they have been so widely 
rJcmcd bl Western history that there is no serum* doubt that Mich experience! 
occur, of course, people disagree about how they might be explained Historic 
Christie tradition claim* that appearance* of lews, sometime also described ai 
apparitions or visions, began within days of hi* death. This tradition p-Mukltt the 
risen Jesus' to provide a causal account for the perceptual experiences in which he is 
thought 10 he seen. 7 The relevant perceptions might turn out to have their source 
wholly within the percipient, in which case those who speak of them as hallucin- 
ations, as this is conventionally understood, would be correct. On the other hand, 
tiK-^c phen.ooiak*-Cf«iM«i least might invoNeii fornrol reaSry whose tda ajonsh ip 
to better-known and indisputably natural forms a unknown. The haUucinarinn 
theory' is a competitor to the theory that postulates the existence of difficult-to- 
examiiK religious realities. A third possibility is that these experiences are indeed 

hallucinatory. in *° mc wnsr ot this rnuCn - uscd word (cf - Fu,ford | W K 2 *°" 1 f " r Ccn 
different interrelations), and 1h.1i their religious significance derives from the 
manner m which they are interpreted (cf- N Murphy 1998: 144). For the sake of 
Simplicity, and because interpretative experiences consist of relatively soft 1 dam. I 
will discuss the phenomenon of Christie visions in relation to the first two of these 

explanations. 

One of the most widely embraced explanations of aberrant perceptions among 
psychiatric researchers is the perceptual release theory. It asserts that intoruation 
obtained through sensor)- perception is stored, altered, and then 'released into 
consciousness' at a later time and experienced as a taD urination, much as stored 
and allcred sensory perceptions arc thought to he 'released when we sleep* and are 
experienced as dieams. According to Louis West; this mcchaJusm was advanced as 
the basis for both dreams and hallucinations more than 4 century ago by such 
prominent figures as lean Esquirol (West 1975: aS/l. a French psychiatrist who 
distinguished insanity from mental retardation ciriy in ihc nineteenth century, and 
Hughlings Jackson (West 1902: 277). a British psychiatrist who contributed sig- 
nificantly at the end of the nineteenth century to an understanding of epilepsy and 
of disorders arising from injury to the brain. Sigmund Freud also advanced it (tooo: 
led. VII. pt. B). This theory has found its way into more complex theories (e.g. 
Horowitz 1975; cf- &rasic 199& for a review) that have been proposed to account for 
aberrant perceptions, including visions, and it might be thought adequate by some- 1 
will briefly discuss it in reference to sevemlChristk visions t instigated (i997. i™°> 
2004). The historical conical of such experiences is significant for understanding 
them, and William lames has been criticized for ignoring this itamdfoot 2004: 



» Roman Catholic (factssciofil of Christie visions generally construe visions that 1 
LKCurred after the Ascension of lesus to be 4 consequence of angcU mediating images of 
hiTO to people on Earth. siiKC be is deemed not to leave his heavenly abode now; cf. Vnv 
- uhoBe Emydopedht Apparitioiw ofChriM. Man. and thebkwed are to be eonadercU « 
represeniations effecred through Hie instrumentality of angels' Urt 'Visions, A 7*71. Suwh 
liogiiialik claim* arc seemingly impossible to address in -in enipirkal way- 



„ Q, K«i I wiW not go into any of those detail* here execn. to »Y that -he thirty 
vMarttrief 1 interviewed ft^m Canada. Great Britain, Austria and the United State* 
all had contact or familiarity wife Christianity. S« e.,1 were clergy, but none w* in 
monastic Dfc Moreover, no one seems to have brought an c^nencc about by such 
m, nanisms U EXCCWW feting, sensory deprivation, minirmang sleep, or taking 

iS'^ortedlo me that his first Christie viriim«nir«dasb«^ down in his 
living mem one wring 10 watch tdevWo* He said that the te eviston sow. 
^rjenlv became invisible and *« »nnd Inaudible, and that he felt ^though he 
TO ensxloped in ,t curtain. although he could not sec one. He tried to look Out of the 
Urge mndw beside him in the living room, but he could see nether the wall nor the 
tfxrfow in the wall 1 he 6$t thought thai hit him was that he had watched so much 
telev , i,*n that he had lost his *if*i and hearing, but he knew this to be absurd! Then 
a fieure in regal robes appeared, and beckoned to him. Although the figure wore a 
bood thai prevented its free from being seen, lim still identified the figure as lesu*. 
THe word* from the New Testament came to him Come to me all you who are weak 

arftaiwUdcn.aridrwIlFiw^ 

Christian faith, in which he had no interest-he was attending his wife's church just 
to please her. The pcrceptttal release rt«wy seems to bti capable of explaining th.s 
perceptual experience, especially because of the fact that ihe Christie figure was not 
superimposed upon the visual space that lim knew himself to be in. but formed a 
vital pan of a whole aberrant perceptual complex The 'being' in his visual field was 
not simultaneously observed and reported by others, was not sensed by two of his 
ttfisorv modalities f such as Sight and touch), and did not leave any 'residue' in the 
spatio temporal causal worid. so the theory that the resurrected Jesus appeared to 
him does not appear lo be a superior conjecture thin that provided by the perceptual 
rdaaK theory. Other reports ate more problematic for this theory, however. 

Barry Pyek reported an inimubjectivety otxrrvahle phenomenon as an apparent 
effect of his Christie vision. Barry was hospitalized and in traction, with strict 
initructions not to move, after having broken three neck vertebrae in a skiing 
acodent on Mount Baker in the State of Washington, Barry says that eight days 
after the aeddent lesus appeared to him at the end of his hospital bed. Barry sat up 
and grasped the hands of the figure he took to be Jesus, and begged to die because the 
pain from the accident was excruciating. In wordless communication Barry was 
informed that this would not be permitted. Barry then fell asleep, and says that 
when he awakened the next morning, his pain and swelling were gone. He convinced 
the attending doctor »<> release him from hospital, and within a week resumed his 
re$ men of exercise and running. Barry said that the tactile and visual dements of his 
experience meshed with each other, as do our common experiences in which we sec 
our hand* touch the objects that wt fed them touch. If Barry's experience was 
hallucinatory, (bote who wish to defend the perceptual release theory as an explan- 
ation of it will need to show how these nicely meshed perceptions of several kinds are 
' released into conscwus experience', and how these phenomena might cause [or be 
causal concomitants of) physical healing. It might be objected, of Course, in the spirit 



of pavid Hume, that falsity of the report of a healing is more probable than thai a 
healing occurred. No simple response to this objection is really possible, apart from 
finding so many similar reports th.n the objection itself becomes incredible, as with 

NDEs. 
Some visionaries I spoke to said that they were able to conduct a reality check' by 

turning away and then looking back to see ihe same object in the same place where it 
was first seen. Helen Be?anson reported this in connection with each of her two 
Christie visions Cat different times of her life). She said that her first experience {in a 
church service) began with a tactile sensation of someone touching her hand. Her 
eyes were closed in prayer at ihe time, so she opened them to see if someone had 
touched her. but no one was even near enough to do so. Site closed them again, and 
again felt the same touch. When she opened them a second time, she saw a figure 
standing on a pedestal some nine feci away whom she immediately identified as 
lesus. He appeared much as tradition has imagined him, i.e. with a long robe, long 
hair, and a beard, and was surrounded by radiance, not simply a halo around his head 
but an oval shape around his entire body. Helen reported that she had the sense thai 
the ms looking at God, but she could not explain exactly what gave her that 
impression. She looked around the room at the Other people who were present, to 
see if any of them gave any indication that they saw ihe same thing, but none did. 
Helen was able to look away and back again several times. The figure that she took to 
be |esus finally disappeared, but not before communicating the sense to Helen that 
she was accepted and loved. 

Helen's capacity to conduct the described reality check understandably gave her 
the sense thai the object seen was external to her. Again, the perceptual release theory 
seems inadequate as an account of the occurrence of the same visual perceptions each 
time Helen faced the front of the building. One would think that everyone has a 
myriad of transformed 'memory clusters' waiting to be released into conscious 
experience* .ind that the identical cluster would not be 'released into conscious 
experience* as a result (or a concomitant) of something as insignificant as how her 
head was positioned- Moreover, the fact that the event began with a tactile per cep 
(son, and was then followed by a visual one, suggests thai the perceptual release theory 
in its present form is too simplistic to account for the varying phcnamenolojpcali 
details (cf. Wulff 199$ fe* meanings of phenomenology) of her experience. 
Explanations that appeal to psychological states alone, e.g. wishes to haw such 
experiences (G. Murphy 1945). repressed sexual impulses [i arroH 1986- W <*•)■ or 
stress llaynes 1976: 91 f,). cannot explain the phenomenotogical details in such 
CJCpcrienccs either. Helens belief that she stumbled upon some supermundane reality 
is not irrational. 

Although reports of collective experiences Can be found among Christie visions 
they are rare, Collective experiences have also been reported recently in connection 
With encounters with angels. One report collected by HtJSboOK fames was subse- 
quently researched by Carol Midgtcy. a reporter for The Times of London, who says 
that a being considered to have been an angel was seen in a church in England during 
a baptismal service by about half of the people present, including the rector. Midgley 



quote the rector, who mM an anonymity to prevent *ttl from curiosity severs, 

assaying: 

Sodden* that was » man L, white ending in from rffe £*&«« font «bou< extern 

fart Mtai * is. h wis ihc nu* «c«telnJ fating. N* - worf was spoke* various peopfc 
E^o much «bnr arm* bmae fa felt lite t»vi«« warm oil pott*) over pa The children 
^Tfon^rd with their mouth, wide apen. Then all of- *udden-J suppo* »i m. a few 
second*, but lime seemed to rtoj*-** "S* wa* gone Everyone who wa* tb« wa* quite 
convinced dial ihe angel came to encourage tti- I The Vfammw S*n; u December aooo; 
c£ Hcaihcoic-farr.« :»o:: 4> 

Collective apr^ftt.on* manage to 1*oeWte' the ordinal? spaccurnc-causAl coo, 
tiTimim. giving the claim that something real lus been encountered some pUusib.hty. 
Of course, most of the events having rmporl for religious <*mns are no! nearly a* 

dramatic as this one- _ 

The approach I am taking here is cnipinwi. broadly speaking, but some religious 
claims are seemingly impossible to approach in a strictly empirical manner e.£ the 
J aim thai God OQSis in triune form. An empirical approach, however, should not be 
w*n as interfering with other approaches to religion thai theology might advance, 
fclipon has been a source of seemingly profound insights into hidden KtlHkJ as 
well a* a source of superstition and irresponsible theorizing. Western culture has 
undersiandably kid an un«q? relationship with religion since the rise of modem 
sderKc. Bui the methodology t have outlined in this chapter suggests a way by which 
we can rethink the relationship between religion and frOCVCC. 

The experiences I have alluded to briefly are an important part of the database of 
the theory of folk religion, as 3 environ it. This theory postulate* beings— the 
resurrected Christ or angels id the examples I haw de^bed—to amount for the 
experiemo icyuiicd. More precisely, the postulated entities and the experiences, 

i'jding, the reported mental states, belong to a conceptual domain in which an 
array of causal connections is conjectured to exist; moreover, because the theory of 
folk religion is causally linked to uneontroversul objects that belong u> other 
conceptual domains, including the objects of common sense and various sciences, 
it is empirically anchored: Much about folk religion is not amenable to direct 
observation or straightforward empirical testing, but it is not unique in that respect, 
for other iheorie* postulating unobservable entities share this characteristic If folk 
religion never made reference to events capable of intersubjective observation, or 
capable of leasing some 'trace' in ihespacctimc-causal world, we might be justified in 
thinking th..n religion is J title more than the imposition of some archaic conceptual 
scheme on natural phenomena. 1 submit, however, that religion attempts to do more: 
viz, it attempt! to address a form of reality thai is seemingly difficult to access and 
about which we probably know very little. 

What remains to be done is the hard work of collecting accounts of religious 
experiences in all their p hen omen o logical detail, as well as of other events that have 
relevance to religious beliefs F.ven if this work is not undertaken out of interest in ot 



sympathy for religion, it should be done for the take of cognitive science, whose 
hroadlv reductive objectives will require the phenomenolngkal detail I am referring 
to here. Traditional religious views would not escape unscathed in ihis process, and 
the limit* of empirical inquiry would probably not remain where they are at present, 
but she unfriendly* stand-off that now often exists between religion and science would 
begin to be overcome. 
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Which Science? Which Religion? 



There arc many exciting conversations occurring across the world at cafes, on 
campuses, in laboratories! during conference* and « places of worship, but few 
arc as passionate as the conversation about the rdationship between science and 
religion. This conversation is arising in many contexts: neuroscient* nttHttj the 



Thcauthnrs would like 10 thank Annie McQlWteflnd Michael Zimmerman foe their feedback 
on an earlier dull ol tfaif chapter- All figures have been prepared b? P»ul Salamotw. 



• a^,- in the brain the DM Lam. m«nng wih scientist lo dixuu conscious 
SX *S -M-hing in,cll, S cn, design M -luxury .hrorv , 

cnmtsoml by the John Tcmpleton Inundation. 

^STdifc«« P*** JZn** ^ science and r.Ug.on h^I.gh. another 

L- and - **«* understanding ^ As « wul see. here arc I <*»r 
S^Snunon fl^fb dflfaa« meanings of die terms •science and region. 

understandings of )dW «d «*»*.' a* honour .he partial ruth da,™ made 
Z eTtrv «*£«** in this crucial exploration. With an Integral approach We can 
hedn to Intake the Garito knot of tradition*! religion and modem science ma 
^-modern «Ot4A In other words, the Integral *ppff»di proves a way of truly 
m.eerahng the «qr «p«* «nd unending* of sc.cncc with themany facets and 
pSeScs of religion. And kMttvi way .hat sped* ,o .radmona . modern 
nd pc^. modern understandings of both fierce and religion. The integral approach 
thai « are aware of .hat is most capable of this task is Iv^ra! TTicor^ a ipost- 
mctaphvsica] under^mung that relies on die AQAL (all quadrant, all-level) frame- 
work and Integral Methodological Pluralism (IMP). 

InMralTheoi^providesaco^ 
ptmecrim of objectivity, interob^tivi.y. subjectivity, and intmubjcct.vrty (and 
their iwpcctivr levels of CMnpJefty). In.csral Theory also includes *he major 
mrthodo^>eical tamilies in a way thai wife postulating the existence of pre-existing 
onmlogical structures of a Platonic, archetypal. Patanjali, or Yogachara-Buddhis. 

varictv. 

The goal of this chapter i> to outline ihe ways in which Integral Theory, applying 
IMP, can provide a successful approach .o integrating the disciplines of science and 
religion. Y\fc introduce the Integral approach and the application of IMP. Then we 
draw on IMP to explain some of .he important features of both Integral Science and 
Integral Religion. Finally, wc identify some key considerations for integrating science 
and religion. 



An Integral Approach 



Integral Theory is an inclusive approach to today's world, which is often character- 
tzed by disciplinary lurf wars and clashes between traditional, modem, and post- 
modern perspectives- Integral Theory offers a framework that is the result of over 
thirty years of cross-cultural and post-oWpUnary scholarship and application 
(Waiter 1999-2000; looau, h), The Integral model is post-disciplinary in thai it can 
b« used NUccessfuiry in the conical of approaches considered disciplinary (eg. helping 



to integrate various schools of psychology into Integral Psychology J, muUhSHaptat* 
urj leg. helping to investigate ecological phenomena from multiple disciplines)* 
iriirrdisciptinary (e.g. helping lo apply methods from political science to psycho- 
logical investigation), and tramdixiplmary (eg. helping numerous disciplines 
and .heir melhodnlogics interface through a content-free framework), 1 As a result 
of its applicability across 3nd within disciplinary boundaries. Integral Theory has 
received a wide embrace from individuals associated with a variety erf fields: art. 
business, ecology, medicine, finance, consciousness studies, religion* correctional 
education, criminology, education, psychology, health care, nursing, politics, sexu- 
ality and gender studies, social services, future studies, and susuaraabilily, to name 

just a few. 1 

Often represented by the acronym AQAL, Integral Theory's signature phrase 'all 
quadrants, all-ievcls' is shorthand for the multiple aspects of reality recognized in an 
Integral approach. There are at least five recurring elements .hat comprise an Integral 
approach: quadrants. Icvds, lines, stales, and types. These ftsr components represent 
the basic patterns of reality thai repeat in multiple contorts* To exclude any element 
in any given inquiry or exploration is to forgo a truly comprehensive understanding. 
By including these basic elements, an Integral practitioner ensures that they art 
considering, the main aspects of any phenomenoconi all-quadrants, all-levels. all- 
Ikies, all states, and all types. 

The first element, all-quadrants, refers to the basic perspectives an individual can 
take on reality: the interior or exterior of individuals and coliectivcs. which is often 
summarized as the four dimensions of experience ( subjectivity 1. culture (imersub- 
jecrivity). behaviour (objectivity), and systems (interntyectivky).* Each of these 
perspective-dimensions is irreducible; each has its own validity claim (truthfulness, 
justness, ttuih, and functional fit! and modes of investigation, as indicated in 
Figure 31.1. 



» The main distinction between interdisciplinary approaches And Transdweipluiary ones is 
best captured by lulie Klein Uw» *hen. drawing, on Erich Tamschs work, she vgues: 
'Whereas "interdisciplinary* signifies the synthesis of iwo or more discipline*, establishing a 
DC* mcialevel ofdiscourse, Vanatoriplin4rity"«^acs the intciconneciednessof aU aspects 
of reality, iranscendmg the dynamics of a dialcclieal synthesis to grasp the total dynamics 
of reality as a whole (p. 60). For additional information on imctdisciptuufy and trans- 
disciplinary approaches consuli Klein (1990. 1996); Monro Izooi); and Niootacu tioaa), 

J For examples of the many fields lh.tt Iniegril Theory has been applied 10, sec AC- 
journal 0/ Integral Theory and Profrice <www.aqaljoumal.uqt> jnd Inlcgral Univt: 1 
<www.inicBraluftive«ity otb>, wliere more than twnty-ftvc centres (eg. Integral An. Imc- 
gpal Medicine, Integral Science, -md Int^ral Religious S.udiesl are devoted 10 coloring 
lntegr.il ■pproaches in their rovpectivx.* disciplines. 

■ The quadriOt* can represent l>oth .he bask penpectiv« thai any individual can take on 
iomcihinfc (this Ls called a ^Kfrn-iKW- four view*) and the basic dimensions of an iodwid- 
ual. So whilr ancfacu such a» ubk» and chairs do not have four qudnlW ^imensionsl, .hey 
can be looked at from the four quadrants (perspectives! 
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TV next four elects of the Integral model all arise in each of the four quadrants. 
Aff-W J8 rc the oecun^e of eomplexiry within «ch dimension (e.g. the lev* or 
sid complexity a<hie«d by evolution in the behaviour quadrant}- «H-i,n» 
are the varied distinct capacities that develop through each of these levels o 
complexity (e.g. the developmental features of cognise, emotional, and moral 
Zi , n the experience quadrant); allies are the temporary occurrence 
of ,nv aspect of reality within the four quadrant, (e.g. the occurrence of weather 
states m the systems quadrant): and off-wcf- aw the variety of Styles that aspects 
of realnv mume in the various domains (e.g. types of festivals in the cultural 
quadrant). These five dements are often represented by the AQAL diagram repre- 
sented in Figure JIX r 
Integral Theory posits that if an approach to science or religion excludes any ol 
these components it &1U short or a truly Integral approach, even if it includes more 

• Within Integral Theory levels are most commonly Hied to refer to either the general 
■jftutfe of complexity in any o£ the quadrant, or ipecitk levels withra various lines ol 
development The conicw will indicate the usage. 
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Fig. 31.3. Some aspects of AQAL as they apptlf in humans. 



than other approaches, because each clement is understood to be part of 
caeh and every moment Integral Theory assigns no ontological or cpisternoloRical 
priority to any of the elements, because they are understood to co-anse and tetra- 

To 'integrate these all toe. often contentious disciplines. Integrat Theory uses an 
Integral Post-metaphysical approach and its corollary. Integral Methodological Plur- 
alism (IMP)/ This post-metaphysical approach is important for many reasons. First 
and foremost, any system (scientific or religious) that does not reckon with modern 
Kantian and post-modern Hcideggcnan thought cannot survive with any intellectual 
respectability (agree or disagree, they have to be addressed). That means that any 
attempt 10 integrate science and religion must be post- metaphysical in some seme. 
Second, just as Einstciniai. phys.es applied to objects moving slower than the ^peeo 
of light collapses into Newtonian physics. *o too an Integral Post metaphysics can 



Po, another discussion of the importance of r^Mnrtaphysw consult Habermas (mil. 



,, „ n „]| ,,re-modern, modern, and post-modern «fig»« «* »*»*6* 'hough, 

t h a r- "K-rhv,K,l S^A. »* * IMP. science and rjUgfon car .find a 

^Mfe M Ihn^i IMP *•> - - ** *fl -A P- ure *"* md 
verifiable ii)Mgl« No the »«« ° r "■** 



.■ ,„ .hi. lni«ni! approach to riost-rnetaphy*iCS consult Wilbct 
• for more .ration on » J « of ^2) «. ppj from the 

brttomtag h«k ^rt^-rSlSSS ac « »% develop ** Pen- 

ST! . 8E S Sb n »w. CW I £**i the -Introduction" of vol. i and 

SLSS o< ne* eonorp* •* a, .ctra-meshing. AQA1- |N, d* fundamental 
nn-cnrtiive* el Mrv individual, and IMP. •.. 

pt SKi' defining tSuncwtoliow tf H* P«m« * ■* Ef« ">" ™ thc °*« °7, rr - 

Scdt!u™Lruc here Bnl one of the strongest critkte* b lb« « «n «» k. ng er 

^ofZTof^lr^ 

SSTrfSS «*/»*!>*.* omotogM exists «» explained m ^ rndno« n 

mescal tt£« « being uW««M* *» m "* ce-nsaousne* that perceives .ban. Tto 
SSL b mvestipted no. by metaphysical speculation, bat by emp.nea! and phenoi- 

"ttliSSi-, pon-metaphysica. p^. holds *- *-. m ^^"J? 
pnlwii , vri.,ch « laid torn * Spirit becomes nuntfesl These include ^ <-«^£* 

Lar* higher unities. Le. w>der identifications). Asape (an impulse toward, ."*««« <■> 

GM rte« of Bong aod Knov. 1D g' Iformcriy r*faf«l to a, the Gr«. Chau, of Bnng ^hen 
OOnctMl a* camming P«-p«n ontolo^al fev^ls of reality), and • handful of pmotypicat 
SI <, ,- the twmvTenets detailed in TWIbcr (.»)). EvtrythmseW ,n tewM 
thai apprar* as a prc-givtn is lo b f understood as an tnluHonuy a pnon. « 1 KoanK 
memorr hataf Cw a probability ^ve); thai U to say, the form or pattern under quest.on was 
hod down m lintc and then inherited by lubscqdjm moments. Thus, today s a poamon is 
nmomSi a pt'ori! Thrs implw that wtof* potentials will bKomc tomorrow s constrainu. 

M » result of this stance. l^WsAages/wava of bong and knowing cannot be concaved u 
■molulionar* a pnon. but rather we es-olulionar,' « Priori to the extent that they ha* !«., 
enacted by communabo of intersubkets and a Kosmic memory habit or morpnoser*'" new 
has been established The more a particular form has been enacted, the strongct that form 
become*, and the more suhse^em forms inherit that form. In short, this li a theory of karma: 
how the past influences the present 

Consequently, the -lower" le«U of psychological development afc relatively fixed, while Ine 
■higher" lesxU. often referred to as soul and ipiril. remain a* potentials with slight impnnts 
<rejultinc from the conscious** pioneers of saints, ihimans, yogis, sages, and mysiics 
jcxob alt tfikditvons}. Consequently, the post-rational •stages' are anyone's "giimr. In other 
»ords, the trjnspersonal realms are underttood as potentials and not ■ lued rtaliues. 



Integral Methodological Pluralism 



twp is a collection of practices and injunctions guided by the observation that 
■Evervono is partially right!" Each practice or injunction associated with cither science 
or religion enacts and therefore discloses a different aspect of reality. No method 
disclose* reality in its enlircty, but each offers some truth and some useful perspec- 
tive Integral Theory proposes three principles to uncover and include the partial 
truths of all perspectives: mwi-ew/uJion (acceptance of truth claims that paw the 
validity tests for their own paradigms in iheir respective fields): rTf/ordronit t.some 
sets of pr-ictices arc more inclusive, holistic, and compEchensive than others); and 
ntiMnroir (various types of inquiry will disclose different phenomena, dqiending in 
| a[g c part on the quadrants, levels, lines, states, and types of the inquirer). These 
three principles serve to include the greatest number of various forms of truth 
disclosed by different rneihadologicv 

Thc essential point is that any truly Integral approach touches bases with as many 
important .ireas of research as possible before reluming to the specific issues and 
applications of a given practice. An Integral approach means, in a sense, the m-w 
from 50,000 feet'. It is a panoramic look at the modes of inquiry (or the tools of 
knowledge acquisition) that humans use, and has* used, for decades, and sometimes 
centuries. This inclusion of various methodologies and perspectives is based on the 
idea that no human mind can be too per cent wrong. Or, we might say, nobody ii 
smart enough 10 be wrong all the time. And this means, when it comes to deciding 
which approaches, methodologies, epistcmologjes, or ways of knowing are 'correct. 
Ihe answer can only be. All of them'. That is, all of the numerous practices or 
paradigms of human inquiry-including physics, chemistry, hermenetiticv collab- 
orative inquiry, meditation, neurweienoe, vision quest, phenomenology, structural- 
ism subtle energy research, systems theory, shanunie voyaging, chaos theory, 
developmental psychotogy-^11 of those modes of inquiry have an iuuH.it.int P .«c 
of the overall puzzk. Since no mind can produce too per cent error, this wcscapaMy 
means that all of these approaches have at least some partial truths to offer in 
Integral conference, and the only really interesting V"*"™ IS; what W* f ™ 
work can we devise that finds a place for the important if partial truths of all of these 
methodologies; To say that none of these alternatives is 100 per cent wrong is not .0 
say that any is 100 per cent right. Integral approaches can be very rigorous in 
standards of evidence and efficacy, a rigour that many holistic approaches let go of 
too quieklv in an attempt to be 'all inclusive'. 

One result of the three aforementioned principles is that within each of the four 
atudrants there are two major types or families of methodologies: those that cvam.ne 
the intuit aspects of that particular quadrant and those that examine the cw*de 

aspects of that quadrant. , 

Consequent!*, given that the quadrants represent the basic perspect.vo 
an individual can take on any occasion, each individual contains a, east e.gh 
fundamental perspectives: the inside and the outside View of each of the lout 
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fig. 3> 3. Eight fundamental perspectives. 
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auadrams of anv occasion. Eight lundarntnu! methodologies have smm out of 
these eight basic perspective*. Thqr have developed practices, injunctions, and 
techniques to gain a-producible knowledge <or teri&M* repeawblc experiences) 
for each perspective. Some of the better known of these methodology are summar- 
ized in Figure 5'-+ , .. , - 

Tne eight mcttaiotogkal families are rt«Mrne?.0Jqg>t which directly explores 
experience | the inside of individual interiors); Structuralism, which explores formal 
pattern* of direct experience (the ouuides of individual interiors), Autopntm The 
ary, which chores self-regulating behaviour (the insides of individual exteriors); 
fmpmewm. whkhesptoresob^^^ 

Social Autepoiens Thtary whLch ^P 1 *"*- «tf-rcguJaiing dynamics in systems (the 
insides of collective exteriors); System Theory, which explores the functional fit of 
parts within an observable whole (the outtides of collective exteriors); lknm*m 
which explores illttmAjeahre understanding (the insides of collective interiors); 
and Eikmtmctlwdohgf* which explores formal patterns of mutual understanding 
(the outside of collective interiors). En short, individuals contain all of these 
dimensions <as disclosed by these respective modes of inquiry) in each and 
every moment. Tnese methodologies taken together are referred to m 'loWgwl 

Methodological Pluralism'. 
IMP has important andbcndiciidcorBcquencesforiniegraiingscienceaiid religion 

because it honours each unique approach tu Kitty while recognizing that each uses 



jmcrar 



±111L 




Structuralism 

town liana I 



cultural 



B 



Mrnienetrties 



tthronvettwdoiogv 



Fig. 33.4. Eight [methodologies. 
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various partial perspectives and methodologies to disclose reality. Clearly 
certain approaches to science or religion prefer different methodological zones. Yet 
in principle both disciplines can apply all eight methods (all ci^ht perspectives) 
to investigate reality. Now lets examine how IMP create* an Integral Science and 
an Integral Religion. 



Integral Science 



As we win demonstrate, science can be defined along a continuum from narrow 
empiricism to broad or deep empiricism. Integral Theory provide* a number of 
important distinction* useful in defining the multiple meanings of science. What. ,i 
anything, b the common denominator between hard, soft, social, life, hcrmcneut.c 
and contemplative sciences! In what w*y are they all concerned with empmcal 
realitv? If we begin with the quadrants and IMP. 'science' often mean. «*»< <•«"£ 
Bks that study the outside* of exterior phenomena ■sedated YftA the ^^ 
quadrats: for example, physics, chemistry, biology, and neurology III the \ 
ecology, geology, astronomy, systems theory, chaos, and the complextty sctences ,n 



the I R. In all these case* die objects of invwripnion are the OttUhfes of exterior 
phenomena described fiwn ^ third-person rxrspcctive. which can be represented by 
L,. px ,n)' The win- distinction is whether the tarestigation i* aimert *t 
dividual or collective occasions, SimiUrl) dUdplfaes such as cognitive scier* r 
and SOCWl itlttwfeM arc concerned with describing exurfois from a third person 
perspective, but thev facm on the brides of those cxtcriors-prov id.ng comple* 
maps of the "view from inside' OP * i P XS* These approaches are often labelled 
the •hard toertces, because they all describe «fcrW* fctfdes and auts.de* from « 
rhird-pewn respective; sciences of exteriors, Tlic life sciences typically focus on a 
particular loci of complexity: afiffidp biology as opposed m physics, which deals 
with the laws of matter. Similarly, the social sciences, such u economics, generally 
focus on the level of human complexity in the LR quadrant. 

These 'hard* sciences are often contrasted with the soft" sciences, or sciences of 
interiors thai focus on the UtVHand quadrants from I third-person perspective. For 
example, there are those dfcdpliw that focus on the UL. such as developmental 
psychology and developmental structuralism, and those that focus on the LL such a* 
ethnomelhodology and cultural anthropology. These approaches describe the out- 
side of interiors from an objective vantage-point (3P * 5-p * ip). Presumably, their 
study of cratsides O-P) of interiors from a third person perspective (jp) is what 
constitutes a 'soft' scientific approach. TTrey ate not soft in their commitment to 
chirdperson description or in their investigation of outside*. Rather, they have been 
labelled soft' because they investigate interiors iip), which do not manifest in the 
sensorimotor world- So while the bard sciences examine exteriors from a third - 
pcrson perspective, the soft sciences examine interiors from a ihirdperson perspec- 
tive. They arc all scientific' according to proponents o( the soft sciences, because tbey 
all examine objects using third-person descriptors and focus on those objects' 
tiutsidcs {in fact, proponent of the soft* sciences have pointed out that their 
disciplines should be lal>eflcd the "harder' sciences, since their <ip) object o( investi- 
gation is more elusive than objects sitting around in the external world (3p)). This is 
often not convincing enough to 'scientists' of the hard sciences. For them it is not 
enough to provide a third-person perspective, even if tt is of the outside of phenom- 
ena; one must investigate exterior reality — not interiors. 



» The perspectives of perspectives of perspeeirves approach of IMP leads to a new type of 
mathematical notation that replaces traditional variables with perspectives- Using the short- 
hand of first person {for the inside Efl general) and third person (for the outside in general), 
then meditation i» ip x i-p x ip (or the inside view of the interior awareness of my 1ifM 
pcnon). Cognitive science is 3p x t-p H *p (a third-person corxeptoatotion of a first- person 
view from within the third-person or *obi«itvc* orginiwn). This 'integral math' can get much 
more compliLJtcJ than ttm, with m,my more terms, but ihose are some examples for a itart 
(one can actually build a type of mathematics here, with the cqua] sign representing "mutual 
understanding or resonance'*. In this chapter we arc u*in& the following ihree-vanahle 
notation: first person lip) or third person (jp) * inside (i-p) or outside <j-p) * iptcnor 
or escierki' integral math works best with four variable*, but foj our purposes 

truer will vuffice. 



If the hard sciences study (he inside* and outside* of exteriors, and the soft sciences 
study the outsides of interiors, are there sciences that study the msides of interiors? 
Not surpri singly, yes! Hcrmcneutics — often defined as the 'science of interprcr- 
• .m'— studies the LL. Phenomenology and the contemplative sciences study the 
UL Edmund Husserl {1970). the founder of phenomenology, was deeply committed 
10 science, and wanted to provide a methodology for disclosing the essential struc- 
tures of experience, including what is experienced and how it is experienced. These 
disciplines arc characterized by their first^person perspective on the msides of inter- 
ior*, in both individuals and coBettfvestip v i-p * rp). Unlike the other 'sciences' we 
have considered, the methods of hcrmcncutics and phenomenology do not directly 
involve a third-person perspective, often considered the hallmark of science — hard or 
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Devt*Ppmer.tal psychology 11x3x1) 
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Neurology (3x3x3) 
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Coilertive- Exteriors 

Hard (Maturall Sciences 

Astronomy (3x3x3] 
Geology (3x3x3) 
Ecology (3»3x3) 

Environmental (3x3x3) 

Soft [Social) SftertCtt 

Political science (3x3x31 
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Socwtogv [3x3*3] 
LifKjuisttes (3x3x31 



Fig. 31.5- Some common fields of science. 



5 of«. cicrior or St*** As a mult, thoe discipline* h.ve been excluded I from » 
id <cirntuu inven^n. If we ind.de them » scientific C*«rprfce* then we d 

Xed on crteta Otta than the u* of* direct ihird-per.cn pffi^ve 
Common to all these KfctK* («* hard, so*, and contempt ! th.r dnvr for 

liable empirical evidence that can be confirmed by other experts in iter field. 
; C S« Z Integral Theory refer, to « the three Mfc 0* good «&«* 

vHb« «w ,**, Instrumental injunction refers to an actual pr.ct.ee an c*nv 

,o know du\ do .hi.' Direct ippsehct^n refers to an .mmcdra.c experience of the 
domain brought forth bv the injunction: that is, a direct experience or apprehension 
of dM (even if those da* arc mediated, at the moment of expenence they are 
immediate!) apprehended). William lame* pointed out that one of The meaning* of 
■cUtf is direct and .^mediate experience, and science anchor* ail of , s concrete 
tSMftkm in such data. Communal confirmation or rejection is a checking of the 
resu ||*-the data, the ewte©«-^«Ml others who have completed the injunction and 
»ppre*er*h* brands adequately. Thus all kinds of science are in fact empirical in the 
broadest sense of experiential. To* is • much broader defiflitJon of science than the 
narrow definition of sensory experience usually associated with it. 

An Integral approach recognizes both horizontal and vertical empiricism: hormon- 
al, in ihat researcher* can use ihe three strands of good science ttummmM 
Injunction, dire* 4fnta** vommmti confirmation or rejection) in any domain 
explored by the eight methodologies: vertical in that there are many levels of 
experience, and therefore many levels of empiricism. In vertical empiricism there 
is srmorr cmpbidm (experience of the sensorimotor world), rae*WJ empmasm 
including logic mathematics, semiotics, phenomenology, and hcrnnwuiics), and 
spfdtud cmpmei* m 1 1 ^cricnttal mysticism, contemplative spirituality, and transpcr- 
sonal cxperienccs-^connrmcd by the community of practitioners who have 
performed the appropriate injunctions). This means that there is evidence seen by 
the tyt0ffl&h(c$r intrinsic features of the sensorimotor world), evidence seen by the 
eye of mind (eg, mathematics and logic and symbolic interpretations), and evidence 
seen by the eye afamwnpktkm (e.g. satori. nirviMpa ftWWWft gnosis). Each of the 
Three eye* of knowing is natively attuned to its correlative realm of data: sensibilia, 
mtdligibilia, and transcOTdelia/respectaveEy. However, the eye of mind (or reason) 
can focus on both the realm of sensibffla and transcendclia. Thus, there ate. broadly 
speaking, at least five different types of empiricism or experitututism (see 
Figure 31 .6) * 

• Kun KolLcr { 200*0} notes that There can alw he examples of contemplation looking at 
mind. conictnpUtbn looking ai body, and Likewise fifth looking tt Uoth mind and Spirit 
Waber covers these modes briefly when irtkubtinft several histoncal "caiegory error* - A 
catenary error is the attempt of one or another eye of knowing 10 interpret other realms of 
d*u in ienn»ofitsnaiiw realm'lcf.n, 17). Sec also Koltcriaoosfl. zoo*r) for more exploration 
of Integral Science. 
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fig_ 31.6. fiw rypes of empiricism. 



In addition, an Integral approach to science recognizes that these three strands can 
be used within various world-views, from magic (impulsive) to mythic (conformist) to 
rational (conscientious) to systems (autonomous) to transpcnonal (ego-aware) 
(Cook-Greuter 1999). In other words, there arc levels of science. Each developmental 
world-view will define science based on its own perspective. The three principles 
of Integral pott- metaphysics include and honour the contest of each leveJ while 
also judging and discriminating as. to the partial value of each. For example, magical 
science such as various folk sciences (voodool or mythic science (creation science) 
am both follow the tbitt Strands even though they are pre-ratiorul, and can 
therefore properly be considered empirical in the broad sense within their world- 
view. However, in a larger context the limits of such a naive empiricism are evident. 
Likewise, rational sciences like physics and systems sciences like ecology, which 
are what most people have in mind when they think of science, arc also expressions 
associated with a particular world-view, which are limited from a larger Integral 
context Lastly, transpcrsonal or contemplative sciences such as centring prayer or 
Mahamudn also follow the three strands and are empirical in a broad sense. 
One reason why it has been difficult for modem science to accept transpctsona] 
methodologies of investigation is because they appear suspiciously similar to pre- 
rational forms of scienceciue 10 their non-rational raodcilWilber 1983a: ch, 8). But as 
we have explained, non-rational is not anti-empirical when empiricism is understood 

in the broad sense. 

As we have detailed, there are a number of logical movements in shifting from a 
narrow definition of science to a broad and inclusive definition. Each of these turns is 
important to understand if we are to integrate science and religion. First m us most 
narrow form, science is understood as empirical investigation of «rt trior* from the 



outstdehP ■: yp x V ) ™ ** inside Op > , T * ■* Tms definition of science tends 
^dt I v.U of «l**n. and often pit, modern, ration- *c«mce ^N 

StSTSSS b* only tte* COOd* in third-person language ftp* *p* 
n, hmhedded in this delation, Enlist, Itfc***' «!»«« «rcnn a ^.enulK 
J«*» n p«p«th« vi. toipBnes su.b a, cultural an.hropology. TJurf, 
In iTL -rands sde.ee even turther to inch.de the Mudy of tenors 
third-txrsort powectivc n*f * Sm-per** p«P«tiw » long as we 
St n ^c r^h Jot .he th*e strands of valtd Mri»« J* point 
3Sm rr.di.ions such « Mahamudr*. Zen, and ChrtfWIl mysttcism become 
" nlifk S««fa « i»«J r-vide rehable practices for accessing «**. in». 
personal •*>«* of nalily.' Thus, the next lorn on the road to .niching *«li* 
Z ^Ugion b -he « of the integral #M ** answers J« «jn*nu 
of «n£ If p«-nio*rro«n regarding the nature o interiors « n d,v,dual]v and 
eoBectivel, The integral approach «*«** the partial truth in a Id ^these under- 
standing of science from narrow to broad The a P phcat.on of IMP gives a U of 
Sdr rkLkmi a P la« in .he scknee and religion drogue- We emphas^c that 
w must be dear and concise abou. what m mean by 'science and religion for 
fruitful and generative drogue Integral Science recognizes that science can be 
understood as a Ja*i te^ such as the Right-fend quadrants, a mefftftif such « 
the three Strands of good science, and as a tad of undemanding such as the rational 

world-view,'" . . 

Havmg provided an overview of the many meanings of science, we now turn to the 

many meanings of religion. 



- IronkaU^Kbat this point also that interiors come under attack— no. by science « much 
w by posimodcnium. which points out that these interiors are shot through with inter- 
subjecuve Mruciure* and backgrounds and therefore do no. ant in any md^endem sense 
Tnm .Man Wallaces (20001 defence of turjcttiWty apinsi die kkpIiuc establishment fob 
jecrivm;) is not as important as defending subjectivity from post modern deconstruct™ 

icnubjcaivityi.Scc also Ch sabovc 

n Xicin also be understood as a jwfcrmoif such as a third-person cognitive discrimination, 
likewise, retipon a i>rtcti associated with the judgement of moral di*crimination--and ai 
umes acMhctk discrimination WWk the eight mcihodological families reveal phenomena, Itb 
important to realire thai they do not determine the type of judgement an individual can take 
up in relationship to the phenomena disclosed. There are three broad judgements that a person 
c*n perform: cognitive (is it real or true?}, moral fk ft ethical or good?'), and aesthetic O* « 
jtti active or beautiful?'). In other word*.cvcn Though science isoften associated with ihe True 
and religion with the Good, there a the True, the Good, and she Beautifol ofboth science and 
xdigion. Science is usuaSly associated with cognitive judgement, and religion with moral (and 
10 some on eni aesthetic* rudgemenUfoncrccogni/oi that all three judgemenb are important, 
one » irworwd in another way of integrating science and religion, 



Integral Religion 



llierc are few areas that have as many different associations, connotations, and 
definitions IS religion and spirituality This diversity of meaning highlights .he m> 
port ant role that religion and spirituality play in people's lives and communities and 
-rpiains why .here is so much disagreement in this area. In a general sense 'religion" 
tends to refer to LLcultures of meaning, symbolism, and theology about God or Spirit. 
'Spirituality* on the other hand, usually refers 1oUL direct felt experiences. of insight. 
love, wisdom or compassion, presence, and grace of the Absolute or the Divine 
Interestingly, in terms of levels of psychological development, 'religion* is mere often 
associated y/ith traditional values, whereas 'spirituality' is often connected with post 
conventional value*. And modern values find both suspect — though there are attempts 
at providing rational proofs foT the existence of God. 11 Additionally, Integral Theory 
lias identified nine different, often exclusive, meaning"* of "religion" and five distinct 
uses of 'spiriTuality'J* Each of these- uses is legitimate— we are free to define religion 
,ind spirituality any way we wish, and clearly wc have — but we must rperi/y that 
momu& Ni*i»y scholars and practitioners ofboth religion/spirituality and science 
have several intpl ieil but often very d iffcren t defin it ions in mind, and they slip between 
them in a way that generates pseudo-conclusions. The AQA1. model recognizes the 
context in which each definition is accurate and meaningful, andallowseach and every 
one of those definitions to have its place in the interface between science and religion. 
In addition to sorting through the multiple uses of terms like religion" and 
'spirituality' the AQAL model provides a space for integral Religion (and Spiritual- 
ity) to emerge. It docs so by identifying a number of key Issues that have dogged 
religion for some time. Each quadrant contains phenomena that are crucial for a 
more comprehensive, balanced, and Integral approach to reality, to the universe, to 
God and Goddess, and to Spirit, In effect, the fous quadrants represent the four 
hands of God in the manifest realm— leave any one of them out, and one comprom- 
ises one's relationship with Radiant Spirit. 

1 c us unpack ihe different developmental understandings of God, as it is a defining 
clement of Integral Religion. To integrate science and religion, it is necessary eo 
recognize that there is no single God of which religion Apeak* and which spiritualm 
cjqxw ncc5 - A leading developmental theorist, (can Gebser (19*51* found that human 
beings evolve through at least (we major levels of development, which he tailed 
archaic, magic, mythic, mental, and integral. If we accept th-it those stages are more 
or less right, then there is an archaic God. a magic God, a mythic God. » mental God, 
and an integral God (with possible higher sl4g« and experiences of God to comc>. 



« The four most common rational proofs are know a* the ontologieal Jipinwni. the 
Ccwanologkal (nr*t cause) argument, the ietcolo*ical (design) argument, and the moral 

argument. Consul. Riwe and Wainwnght i i^S)- 
» The nine definitions of rdigion' can be found in Wilber (itfljfr)- The five ddtftfooi of 

'spirituality' can be (ound m Wilber Czoooa). 
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Whitehead', wrtion bring a traced version of A*, multigated occas.on a 
v ™on L actual* h» a hidden monologiea. --gSrKlSiS 
*«»*). Ifflcgnl Post-meuphvsic* can Au* general* .he oMibab of Whitehead* 
new. bu. wiAout turning Whiteheads hidden metaphysics. 

The «me is .rue for Ac central assertions of the great wisdom irad.«ns= an 
Integral Poa-mewphvao can generate Aeir essential contours wtfhwl attuning 
£2*fc»d« mnuphyno. The taatdibly import... truths ofAc great tendttQ* 
could not easilv wiAsund Ae powcrA! critiques offered by bo.h modemuy and 
post-modern,.)' Modernist epiaernologies demanded evidence, which Ae pre 
n^dem traditions wc.c 91 prepared .o provide, even Aough iraAlwrul con tetnpU- 
(he practices offered ample verifiable evidence in favour of cfcuros abou, bp.nt 

» Investing*. AeGod of one level often Sccomestbe dev.l of A. ^^^""Jl* 
.he pagan p*tf .he myth* level become uk devil I eg. Pan I a. the mv.h,c level The ^yrtw 
JofTr.elcdaeo-Chns.ia, reh^n becomes die d«vd lo the r.iional God of .he WtaMm 
E^laghtcfunent, and w oo. 



. nU , nl pblion was Jlw*iy*a maadmcpisTcmoiogy mcvaoi Hsinnic in a pr<-m*x3<rm 

lj\ t^oncSuding chat no evidence was avjj tabic \o uipporl Irulh ctaim» mbouE 

jriutal rcalil¥i inodfirntsi epislcmologict mcctcd pre-modern rchgioui traditions 

more or l«^ in «h< if ™*«V- 

|>Jot thai ii mattered too much, hecauve post-modcrniiy rqetted both pre- 
modemity and modernity. The Iculh advanced by pwt-modernisi cpwtcmo logiet 
% thai .ill pcr<epti«n^ arc attually perspecUMS, and that ail pmptttiva arc embedded 
fn htxhts flflrf CliliWWi ant! not just in economic and urcial&y&tcntN ( wfaidl modemwt 
cpatcmologies from Mari to systems, ihcory had already asserted). If nuxLcrmtv 
ilinched ai>d recoiled in face of These post-modern critiques, one can imagine how 
the pre-modem traditions fared. 

IMP highH&hLsan array of fundamental perspectives, some of which the post-mod- 
<rni5t cpwkmologies would cmphasiTe. In particular. AQAl. insists that every occasion 
h^jLoww-Uft quadrant <intciwb^diw^ 

Jo all the way down'. H In simpler terms, aQ knowledge is embedded in cultural 
or intersubja^rve dimensions. Bven transcendental knowledge is a foufejuadrant 
affair: due quadrants da not just go all the way down; they gp ail the way up as well. 

Modernity focused on the Right Hand quadrants of objective exterior evidence, 
while post modernity focused on the Lower-Left quadrant of iniersubjectiw truth 
and the social construction of reality. But there was one area that the great tradiU m 
specialized in. an area not yet understood, or even recognize* by modernity and 
post-modernit>-. and that was the interior of the individual— the Upper Left quad- 
rant with all its states and stages of consciousness, realiarion. and spiritual experi- 
ences. Bv situating the great wisdom traditions in an Integral framework, *c can 
salvage their Upper- Left experience and wisdom. Virtually the entire Great Chain of 
Being fits into the Upper-Left quadrant. Shorn of m metaphysical structures the 
msdona of the prt-modern traditions Jits into an Integral framework that Mam 
room for modern and post-modern truths as well. 

fust as a POSt-rnciaphyMCS approach and IMP broad*, and d«r^ narrow science 
into Integral Science, so they also broaden and deepen narrow religion into Integral 
Religion, while honouring all the partial truths in between. Like Integral Science 
Intesral Religion recognize* lb* religion can be understood as a data doma* 
asthe Utt-Hartdquadramsl.asa >^^ 

strands of valid knowledge), and as a End of understanding such as a tradinonal 
(ethnocentric) world -view or a trans-rational (tneocentncj world-view. 

Previously we tracked the expansion from narrow science to broad matt 
Integra] science and the ways in whkh each of those moments conrnbuted ; or £ 
not contribute) to an integration with religion- Likewise, when « examine this 
progression in the context of religion, we see a similar pattern. 
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13. MM hi « animate rf«fe«bip w»h God. ttfe*KMn A* l*»*r 
Ln demand.,,* of rdiricm that people often attempt to u* modern £«<* to prove 

he Right-Hand eorrcUu. ... I cft-ltad dunensicm. Next. ^*™ -» 
nren rdipor: and sciene* « a sen* o. power/tru.h da.rm and places .hem aU ot, an 
ES fling ^thereby ncsMtng fed**** and depth,, but ckc S «er»- L«.c to 

^JCS^* *» *« reli^r, as « ewtcne CO* »*■ great t«ditions- 
,,ftcn called the Gtw Cham of Being or the pexcrvnul philosophy. All .00 often, 
in the come* of Oft understanding of religion, science turns to quantum physics 
,n fenontt* ,he oiukdying quantum grid of reality. Unfortunately th;, ,s a 
( 1i^„. a rcd^ion of Spirit ,n .he «wtt «w (W.lber .98* W 3 « ; «I4. H«B* 
Iniceral religion recognuc* the validity of these prevtous undcrsund.ngs of 
relipon through a ptt-odqftjlU embrace. In addition 10 .eru^n.ng .he un- 
•acLary om. .ipre-pvens of traditional meuphys.CS, ih»<rmbw« us« IMP to 
legitimate reproducible spiritual experience and knowledge so that they can be 
scrutinized by the approbate community of the adequate (those who have the 
necessary tra.mng in any particular methodology or set of methods). AT th.s level of 
understanding, science is satisfied that religion U not saddled wiih unnecessary 
rmiofogkal structures and that region is following the three strands of valid 
Imowiedge. 



Integrating Science with Religion 



Having provided an Integral overview of both scienceand region. m COT now turn 
nur attention 10 the salient issues involved fa initiating them. One key to under- 
standing these various attempt* is to recognize thai different world-views have 
different versions of science and religion, and thus have a different way of trying to 

w U is impoturti 10 keep in mind that there are many ethnocentric ciprcsnon* of science 
tuioiuUim. teennoiogy, and research can all be appropriuted by individuati- ami organua- 
bon wiih funcUinenulirt ami dogmatic perspectives, uwng ideott It' farther theif own 
eihnocentrtc goals. 



hwmoite them (Wilber t99*l Thus, each world-view discloses a different valid 
understanding of both science and religion and their relationship (see Figure 51.7). 
With different understandings, different attempts M integration odors. Within a 
marica] worid-vicw science and religion are undifferentiated", and local 'folk' under- 
standings of science, such as causal rcbtionjhip* and taxonomies, support local 
religious practices (voodoo, witchcraft). The boundary between science and religion 
"is largely absent. A mythic world view unites science and religion through dogma- 
tism, a* in creation science?, in which religion accounts for science. In rational world- 
views, logic and rationality integrate science and religion. Here God becomes a proof. 
Now science proves religion/God. The post-modern world-view emphasizes plurality 
an both science and religion, through interdisciplinary research and imerfaith dia- 
logue respectively- Tran&personal world-view* have not emerged on any large cultural 
sole, but to die extent that they exist, science and religion are integrated in trans- 
ratwnal knowing. It is only with Integral perspectivalism that all these forms of 
integration are recognized and included, integrating science and religion in \h 
methodological nature (see Figure 31,8). 

]( we start with traditional religion and modern science and then look at the zones 
ofinquiryof IMP V we notice that all the '/ones that involve a third-person perspeciive 
aie represented by science, and the two zones that involve a first-person perspective 
are often viewed as the domain of religion. In other words, science is often associated 
with those methods that examine the outside* of the exteriors, and religion is usually 
associated with those methods that deal with the insides of the interiors. In this sen*- 
these two disciplines hold opposite methodological poles. No wonder they are often 
at odds with one another {see Figure 31.9). 

It becomes clear wiih the IMP approach that while religion has often been 
confined to the insides of interiors for individuaJs and collectives (Phenomenology 
of Religion and Hcrmeneutics of Religion) there axe scientific (i.e. third-person) 
disciplines that take religion as object of investigation in all the other methodological 
zones. Thus, all eight methodological families can Invcstigare religiuu. Ut us Mart 



Science 

Tren^iefSdAili seienee: Meditation 

Post-modern science: Systems Theory 

Rational science: Ph^ts and Biology 

Mythic science: Scientism 

Magic science: Folk science 



TranspcfSOftal religion: Mysticism 

Post-rrwcem religion Religious pluralism 

Rational region: DtAnt 

Mytnie religion- fundamentalism 

Magic re.igton: Voodoo and Paganism 



Rg. 31.7. Levels of science ami religion and some examples. 



TrantptrsOMl 



mysticism: S*"« ** *«*" »* "**>' l,e »* 



Port-modem rtlatrvism 



am; Science md *i#oii « «"""» " M " afr »' itfW - 



Modem nttomlis.": $ce«t ptovtt religion. 



Traditional FuadJinentaliwi: Rd^on pnwiMtwee. 



R9. 31 A tatterf M*9*«>« **«« n "*■« Md ^a"* 



j -,.„, «,it»or«1 the insides of interiors. One of the 

,„ „n fields tru, ^*2^"3SSL« the na.»k«M tab of 
wh3 t h ?-— ^S5KSL ^ Ncwta* ***. and Rfc* 
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(. There ate also genetic and biological approaches 



I merer 



Ev tenor 
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Setenee 

[tg.rtevetoofnental psychology) 



Science 
(e^. ncurophysiotagvl 



I 




Intentional 

Cuftvral 



Religion 
(tg. classical 
hermeneuticsli 



Science 

le^.anifwopologvl 








Behavioural 
Sooal 




Science 

<cg. ecology): 



... 

Flo,. 31.9. Tflwal methodological domain* of science and religion. 



ufleriofa U Sociology of Religion* which often focuses on institutional dimensions 
(eg. Lensfci 19*33 Wilbcr I9*3fc Weber 19931 Durkheim 5995)- The insiile of 
^dividual exteriors is investigated by the field of Cognitive Science of Religion, 
which looks at the cognitive mechanisms underlying religion (e.g. Andreen mm; 
Pyvsiaincn 1003). Within this approach there arc tho*c who situate cognitive 
mechanisms within an evolutionary context (Boyer 1994; Atran 1004, also Chapter 
is above). At ihc collective level, Niklas Luhmann's {moo) work on religion and 
communication explores the inside of collective exteriors. Moving to the left- 
Hand quadrants we find the fields of Psychology of Religion (eg. Fowler 19*1; 
Wither, Engfcr, a«d Brown 1986) and Anthropology of Religion (e.g. Eliadc 1958; 
Lcvi-Strauss 196J; Berger 1969: Gc«U Wfc Wilbcr 1981; Foucault 1986), both of 
which study the outside of individual and collective interiors to identify structural 
pattern* of personal experience and cultural meaning of the Divine. This learn 
the fields, of Phenomenology of Religion (e.g. ileitis 1969; Twiss 109a; Waarden- 
burg 2001) and The Henmneutio of Religion (e.g. Osborne 1991; Gadamer 1999: 
Kearney iooi; Phillips 2001), both of which focus on the inside* of the interiors. 
coloring the individual experience and mutual understanding of the sacred. 
Thoe last two are empirical in the broad sense of following the three strands 
of valid knowledge (see figure 31.101. 
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Fig- 11.10. Study of rctigtofl jciernificaliv. 



habited by rc.i f H, (U- r*«« ^^1 [hc third . P ™n lonts M 
KtedfiC through bro-.d €«pta «^W *** dl , nf r ,, if ,i„ n . Again . 

be u «d u> *udy religion to ««* - more n ttgp una * ^ 

« „ t»« demented, one r«son why h c .nt<g«. on M*k * ^ 

teen . diflicu!. is Htf -ence and rc^on «^ « (ruihs ^ 

porihk «y. «o integrate scu-ncc J " d ,^ '„ u ; 1 r i MPunlocJ,h,n la nym«n. 
^nK^rkth... .llus,,^ *» *-»« f^" a "1^' 1« ft»t ante science ud 

religion. Through .is gu.d.ng pr.nap ta<*« m e ^ mJmL 

quadra ,-crHa the Uft-Hami "«*^ of „,, SHnd ^jon. Thus, 

U*. 41 four ,u»dran H co-aru* nd » s W ^T. coln . Ifthey arc dcrWd 

sdmaondreligion ^22^^A««nc ** fundamental merhodo- 
« ^ At Integral approach pottlB o < * etc a r^ £ c|thcr 

approach br*** them «*rih*r in an induritt embrace. 
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'Science and Theology Discourse'^ 
or 'Science and Religion Discourse'? 

yft» do organizers of toterdisoplinary conferences, ^^^J™*^^ 
-liters of academic books prefer the label Science and R*bg.oa Discourse to 

EZtSSX} ES Prom an «»** r^™£S 
on 'theology and science' (over against religion and science . seems to be narrow ano 
ZitadT Por 'iheoW i» m«dy associated with Chnstwn theology, o ever, with 
oXt^L^f •Chri^ ,ud^': name,. ^^X^ 
one-third of the world's popufaiio. belong, .0 one ot the <"»2»*k 
^though most of the scentincally *^J"2J*£55K SS 
arc located to cultures and environment* * whu* ^'^J^ J? ^ 
„e dominant (Zuckerman ,*», w,tb in omtat.on beyon l*clln*rf ^ 
limitation indicated by -Science and Theology seems umOIflCnVt 



A second reason for MWWtta*S ^.mt .his label ha, to do with .he ^ 

■,hX 'seems •» •**■ a ptMri engager, and a c— «■ oftoh which 

ftTenr* Wtforf and nfligious; from a« outside perspecthe .he label Sccncc and 

!*Kfc3 en,,,,". Over again* a, engaged itebkgW approach, rd.gu.us 
b. done from a more detached point of «W -huh b often located 

"fl*^**"* undoing, however, b l«H shared by most academic 
BC^SS and th<~- who rtfl«« on the discourse between theology. rcl,g,ous 
X and .he scie^es. The* b no such .for*. »J to can be no such hing. 
Z a dtowuw between a religion and a science. Ml 1° **f « ■ *»■* «f*T» 
^igtn a* Z« and Wee as «K «ta«C«C .hn. might b* In order » enter into 
J rLihigfol dUlbffU with 'science', it is necessary to bnng rd.gton on to 
JZ 3 " or a, k,M intellectual, kvd (theobg* religious «ud,es. ph.losophy 
rf^on.c.cj.Thc mi n l .n,n,re q uirernen l .oradi a l^e, n vov 1 n & lhe ! woarc aS of 

fa*35ge U .hat rdisious pan* 01 pCBOW with , MOB M I- proW W 
bL of one religion or .,eral rel.g.ons enter into a ******* «™^J 
tJned people about ^d or specific topics which are meaningful .n e^ch field. If 
the discourse aim* lo produce insight, Hut can win academic respect and aedM.* 
rdiRioui people should ha« some academic training and an uaoem.calty cull. m led 
understanding of the religion**) brought into play. Only then can theology <or 
equivalents 10 it in non-Christian institution, of religious educate and research) 
and rehgious studies' he adequate conversation partners for the somas. 

From Ms academic perspective the Label Science and Religion seems to «m at 
compare observations and reflections between the fields rather than a dialogue 
that aims a. producing new insight, a dialogue that enriches both and helps each to 
devdop further. I. seems to evoke the juxtaposition of two different types of world- 
View which could become a topic in comparative religious studies or in the study d 
world-view^ of different ideologies, or of their clashes and the potentials for con- 
nection between them. But such comparative studies, interesting as they might be, 
are not what most organizers of Science and Religion' or Science and 1 neology 
discourses have had in mind over the las. decades. Their intentions were not directed 
toward* comparative observations in. and reflections on. iwo arc* of insight and 
knowledge, but rather u.waids an interactive and productive dialogue between 
representatives of these two areas. CJ. Pcacockc (1993); Rae. Regan, and Stenhniue 
1,994.: Barbour 1 1997): Pttfldngbonw (t99»H Peters and Benno (2003). On boll 
sides, this implied a personal commitmenl lo the establishment and testing ol truth 
claims. Although academic rules have had to be negotiated and respected in the 
discourse, the simple opposition between "subjective commitment on the side 
tftheoloj and objective reflection and research' on the side of Ihe sciences was 
not an option (Polkmgbc*W and Welker 2000: i-W). The struggle for insight, 
certainty, and truth on both sides was not only tolerated, but rather required, for a 
lively dialogue. 



ght Ol tniS rCqUireillKin. lire piM rm un j.ji.k(m».. vi w kim ahii» aim 

. . was strengthened- The widespread .! •. :c, however, lo understand 

■ 1 urse' between two different areas of knowledge and research as the search for. 

ul the establishment of, a "meia-levd' above ihcm became sandy questioned. 

The danger that comparative religious studies could easdy produce nothing but 

£ h mere nvcia-lcvels was seen. The typically modem move to talk first ab 
^'ihodologkal issues and metaphysical or epistemuUsgical presupposition* in order 
• jesome rommon ground' before one could turn to specific issuesand topical 
auotiom was suspected to be an illusion (Welker 2001: 165 ff). Although generai 
methodological reflections are indispensable in any interdisciplinary discourse, et 
Gregersen ft nl- (s»*)i Coleman (2001); Heller (2003). they must not become ends in 
themselves- If the well-meant preparation of the 'common ground* is isolated from the 
search for specific insights and from raising specific questions relevant To the fields 
Ived A !ca Us w nothing but general observations and popular philosophical 
^flections which hover above both fields. Instead of gaining 'common ground', such 
a discourse can at best produce 'common horiwrts; at worst only 'common clouds. 

As became clear at an international conference at which sis familiar models of 
dialociie between theology or religious studies and the sciences in different countries 
were compared, the intended warming-up phase of a meudevel draws* on issuej 
of presuppositions and methods can easily turn stale and unproductive when the 
nisiM of specific issues on both sides is notoriously postponed. One thinks here ol 
Samuel Beckett** oft -quoted phrase. 'Are you merely invested in cverythmg or also 
in something specific?' The interest in dealing with specihe questions and topics « 
crucial for a fruitful 'Science and Theology Discourse' as well a* for successful 
discourse between topically focused reli^us studies and soentinc thinking, 

In a broad-scale overview of the international discourse between science and 
rdision in the las. third of .he twen.icth century. Ted Peters diagnosed shrfts from 
methodological phase' to a 'physics phase' (Russell. Stocger and Coyne, *«VJ he 
firs, phase was preoccupied with the preconditions. conaelUtmns. and form* of 
^dialogue in general. The second phase started with ~»^££"£ 
religious questions which originated mostly in the realm of pfo-s.es. Peters ( W9 8fe 
-^o L a shift towards a ph*e in which theological questions »«g«^ 
evolutionary theory and genetic research' have become more prominent. As r^ny 
^Sionl document, even in the -physics phase .in which P^--«^ 
shaping of the discourse, there was a growing interest in ^g ^t*cd»*g 
ouestfons which were taken also to be relevant for scent fie "^^ * ie T\ 

hTbem developing in which topics of 'divine aeon' tftUHcD. Stoeger. and Asala 
W*Z* I .umewi questions in anthropology (see the «em P lary -reatmrnts by 

. a. Polkinghome | , W », « -U as ihe ■„* docuinent^n of a rn« «£-***| 
arui interdiK-phnary iM. at the Oto* 0« ^g^fm!SSSS^ 
M W Tmlay, & Albright ami ll.iugeti ^'^ ^ ™ ornt -- -ooal 
IbwMnd Welker lioui); also «f, the recent books by Polbnghcrne (.00., -00a. 



rr-* 



Brown. M«^ ««! Ma.cn>. <**>: ""C^KSC < ""* ^ 
(2 oo4l> and cihk* ( Men. iwta) engage l*th side* of the discourse. 



Basic Forms of Theology and Science: 



Problems of their Interactio 



N 



.. . 



'ISt £U>ffi* three basic and general form.. For the -kr of . comfonabU 
SS»lZS like » >pA fait, of Mtadto forms of theology ; and , a ence- 
THroLOCV and SCIENCE in capital letters. Second, I w... desenbe r_hs1 
I«n» of thc-obgv and setcnce-theology ,nd science not cap.ul.zcd. Jhtrd he 
^cnmTnTrm of acadenuc Wtt^enl-pri* b4> theoo S ,ca! -d Wri^ 
Sing which mo«s b»» maximalist and minimal* theolog.es and s«enc«- 
Z£Jr 2 *-« with a capital T and a cgri * **««** We. « ^ 
Bv THFOLOGY in capitals «e understand an elaborate mterconnect.on of thought 
^conviction related to God and Cods workings. A complex system or even 
^enhc form. .ha. can bedriK. 6«n biblical, Uffrtd, and phrlosoph.eal sources 
reharacer.t.c of . THEOLOGY. By SCIENCE in equals we understand an 
elaborate interconnection of thought, conviction, and tested experience related to 

Lu.her. or Schleicher, or the THEOLOGY of the Reformed or Lutheran conJe, 
H onal writings, we refer to such a THEOLOGY. THEOLOGIES^ hut need not 
be. theolotpcal d»a We can speak of the THEOLOGY of a work of dogmaUcs, C I 
congregation, or of a church tradition, without necessarily praising or even accepting 
it. There can be THEOLOGIES that we find unconvincing or that may even appear 
dead to us. The elaborate interconnection of theological though, and conv.ct.on u. 
the point of THEOLOGIES. Such an elaborate interconnection can be a Messing or a 
eurseTschleteniwhe, warned against attempts to work with theologies .hat cultivate 
modes of thought and mugination "in wh.ch nobody really dunfe any longer 

Similar observations can be made with respect to SCIENCE. Relativity theory, 
quantum theory, the d.scovery of the structure of DNA. but also great tbcone of the 
pM which are at best of merely historical imeicst to contemporary scientists, can 
stand for SCIENCE a* an elaborate interconnection or thought, conviction, and 
tested experience related lo nature and its. texture. 

A discourse between THEOLOGY and SC1ENCB does not occur any longer 
The inner complexity and the interna, logics of each seem to block all poteniial 
endeavours. Geniuses like Newton, and above all thinkers in pre-modcrn hi*. ..v. 
Dial to connect or fuse complex theories of both sides. Rut none of these iltanptt 



,-redibit.iV in theological or scientific commenitiei in the long run. Tod:. 
'■""; ,,„...„. ,., rdittog fHEOW© Bri -■' ll-MCB in i compta Aeon 

T rwffl "I I*" P"***" a prIvr,W P hiloso P h y- Bo,h THE "** and SCIENCE 
<TnlY inspire many persons interested in .he dialogue. However, the idea that 
pies theology and complex scientific theories could directly have an impact on 
.-A other is not hacked by experience. 
What is the constellation like on .he minimalist level? We refer to theology (no. 
itfttized) when we claim .hat every religious scckcT or pious perv.n, and even, 
P ' her of a religious community, is enabled to come up with theological utterances 
™T W mate theological contributions. As 1 have argued m more detail elsewhere 
uvelker *»« Polkinghome and Welker zoo.}, not every remark .bout God is 

LloucaL N«« ««« «*«* P ious Ut,e,an " *" * m ™ Aetcd * aAo » ul rl: 
T~rtrd to God and .he s.lent prayer are no more theological utterances than the 
«Sal temwk about God « the potation which leaves no doubt that i, deals 
„i.h a religton that is spiritually profoundly foreign to the speaker. 

aUouJh a theological utterance about God or about religious matters does not 
h " o eSen« a w5.-dcve.oped faith .as would be e^ted of a WEOLOGY1. ,t 
S* show , minium of conviction and a nnnimal degree of having t«cn art* 
Sv inrluenced. A sta.ement about God and religious maRers anno, be regarded « 
Xca! unlets ,Ls speaker, regardless of his or her reflectance or values, 
tl w .h others a minimum of certainty. Nor can it be regatded a, .hcological lo 
hlak" unless Signals .he search forspiri.ua. «>-N.ity and trnth orthe need 
tXSZZZ but if no, personal, men at least such a search 5r.,uUr^ acknowledged 
SiSi; in the topic and context he or she deals wuh_ Thts « the fir,, of two 
mndilions to qualify an utterance as theologfcal. 
The second peesupposition is no less demanding. A theological uttetanc^ ^ must 

JLZ L m wurdTand ™*'»«»«^ h ™^^^* , ^5 

and cZ-iaion, Academic theology decays when it sxmply ***** THEOLOG. 
treating them as more or less intcr«rir«exhibits in a mu«^ 



»eafcn» am. cf <°ur*. be stimulated by SCIENCE in Ac fern, of a complex uVory 
BnTdus need no, be the emc. Many more „ to h>M«« otecrvanons and 
SLSmXui na.urc and na.ural eve,,,, en have 3 saem.fie chancer ,n ,hc 

Jdfic «d K*fcd experiencing «d thinking toon, which have become 
nil n the rnstorv of .hough, and experience. The* **,«£ however, should 
no regarded as -he praet.ee and the result of a dialogue. Ihe toWfe ,n 
"he . -X natural ..warcne* of Cod or in the pressmen, of -he IW 
S^llrm hers SU ofabsolu.e dependence' was. * he damned, the nam of 
£22 observation, D v* the observation thai . hm-n .ban* «nnol escape a 
wofoid filing in thrit inner sefctKUttiOWnea* . feeling of freed™ and a fcehng of 
iJL*. Even the most dr.ma.ic expend of freedom wouki he connected w„h 
tnT^of givenncss and directness. And c«n ,he most deprcssmg fedmgof 
Spendenm would, in itt **? experience, contain an dement rf spontaneity, 
ScEermachcr termed this unavoidable «d m«eap A fe duality he feding 
of absolute dependence, and in .he "whither" of to fading he located God 

^toMed manoeuvre may invite qucs.icn.Ba, i, is an example of 
the attempt to toe an observation which can generally be repeated and tested 
exoerieoiidly with i bask theological though, and argument Similar reflectmrc 
ore possible in general perspective on the natural and cultural environments ,n 
which we live, lob* Calvin. j„ bit famous Jnsrimits (,559). develops such an argu- 
ment In cha P .er 3 of the first part of his book he says: "That there exists ,n the human 
mind, and indeed by- natural instinct, some sense of Detty. we hold to be beyond 
dispute.' Calvin points towards the sense of a vague 'bearmg or grounding power 
which surround. Hi in such a way that «C can neither get a firm grip on » nor avoid 
and oeape U (Welker ^ eh. a). In chapter 5 he ary.es that ih» xdktam of the 
encompassing environment in our mind gains relative clarity in the beautiful order 
of the world . in the structures of nature, the order of our bodies the accaubihtv of 
reality through our knowledge, etc. In a mow penetrating way. John Polkmghornc 
has argued that there arc windows onto reality* that provide a basts for a natural 
theological approach': the order and rational beauty of the umverse, the fecundity 
of the universe, the emergence of consciousness, and the emergence of religious 
awareness across the globe (PoUdnghornc and Welker 2001: chs. 1 and 7). 

Both Calvin and Polkinghornc, however, state the deep ambiguity of such an 
approach. FnUunghontc says that we equally have to acknowledge windows onto 
realm' in the forms of moral evil, natural evfl. and the finitude of lire ( PolkinghonK 
and Welker awn: chs. 1 and 7). Calvin argues that on a basis of the natural religious 
awareness', human beings can never attain more than relative, problematic degrees of 
darity wiih regard to the invisible reality of the Divine. 

• PhtUp Clayton righllycommrnied thai this mean* <hi, theology as such mint «lwajl ce* 
jround to the scientific in these discuW-ioni- 



IhUS HCIU1SI iuwv— » — tri 

lies are themselves candidates for the discourse intended. Rather, for this dis- 
use we need the third form, which moves between demcniary authentic expert - 
. cc5 observations, and thoughts, on the one hand, and elaborate theories, on the 
other I shaD refer to this form as Theology and Science, with capital T and "S" 
r ,,,:. .lively. These forms are operative in most of our everyday academic work— to 
the extent that it is open for dialogue and mutual stimulation, mutual challenge, and 
ispiration— as a rule within one's own tidd. Theology and Science— and this 
is characteristic of sound, respected academic enterprises— are pursued in tnith- 
sedang communities'. The fact that their practitioners belong to truth-seeking 
ooaununities provides common grounds for both of them. Although the cultivation 
of iheir disciplinary boundaries is, as a rule, part of their ability to stay on irack in 
,heir search, their opening up to another discipline, or more precisely, to some 
didleneing insights or modes of experiencing and thinking from other fields of 
discourse, can become desirable and fruitful Given the specific and systemic 
limits of each disciplines attempt to gain relevant insights, and in light of the 
dancers of working with problematic reducuonisms, the dialogue can challenge 
La* theological and scientific thinking and possibly draw Specific mstghis ton 
THEOLOGIES and SCIENTIFIC THEORIES without any attempts to synthesize or 
fuse the different approaches. The mutual respect tor systematic and systemic 
differences of the fields should accompany all Theology and Science dtscourses. 



Science and Theology as Truth-Seeking 

Communities and Fighters against 

Bad Reducuonisms 



Truth-seeking communities--! am indebted ,0 John Polkinghornc < WW* «»« 
» f ■ Polkinghornc and Welker 2001; A 9 ) for this « P r«sion-are not u> be confused 
with groups which announce that they have found the truth and now possess .u 
Tr Ut h seeldng communities are groups of human beings who indeed «.« truth 
Z* but *Le all develop and practice open and public forms and procedure u, 
which these truth claims are subjected ,0 critical and dkM — ™ 
The academy, active in research and education, is one such truth-seehngcommunity. 
This leads to a two fold definition of tram-seeking communities: 
On ihe one hand truuVweking communities advan« processes in which cerumiy and 

iiEdini, reducing truth to certainly and consensus. 

On the oUier hand. ,ruui-seeking communi.ies advanc. ^rocess« -" ^^'^J 
^.rs cm be made accessible in rrpeatabk and predieuhk. »ys In dokg vo, they must guard 



„*« .rd.org Hfl* » *« RpctftAk, predate, -"> correct inverf.^on of ,he M^d 
unifct .;pnmd*ration. 

The part, of .he search for troth U cfiu*teri»d adequately only by .he reciprocal 
rhcpatnou »• interrogation arid heightening of 

£S JtaLfrftta of the subject unde, HltaW Tto P-th «n he .ravelled 
S "PC" >"d public critic and ,df-criticJ communication. The accompbh- 
Sd teSue. and die blessing of troth-seeking commumues cannot b« merest,- 
S« MM* and .Aft* we b*«« take H. -count .he fact 
m ™, Zta hHW *0 H* ' -' «" ** comnu.nmcs.Hen ,f they are 
SmM *<* search for «- ca!h»l ««»»« .od for moral and 
L.ic ai influence. Dor hv van,., and .he desire for power and control, the *c™ngly 

with ltii; MrvereseJich for ittiih. 
5™ i£ sober recognition .ha, .here IK no pure and perfect tnuh-sedcing 
*» Mnful indeed Roi H k&p* us l0 distance ourselves from 

S*S «SZS. and of c— i„« whKh M •phy.cal and p^duc 
Iherapv and the restoration of health" We alio have .he oblrgat.on to respect 
common,.,* which seek -political loyally and a corresponding excrc,sc of mfltienee 

S .o marimire -P-Mk »«**» and resonance, k h charactcrmtc ot p urahshc 
societies that truth-seeking communities do not absolutize themselves, but that the, 
recognize and delineate .heir important and indispensable contntonsto the enure 
J£y. enabling them to be perceived in other contexts as wcl Such s.de-rdlcctions 
can help to calibrate the potent** of the Science and Theology discourse and to 
avoid owrestimaUng or •ideologizing- its potentials. 

A, Mated before, the great pottatiall Of the Science and Theology mscourer L. 
neither ,n the establishment of a meta-level above their areas of research, nor in 
attempts to synth*si« both approaches. The great potential* of these dialogues 
lie instead in raising boundary sensitivities and in gaining specific ms.gh.s 
into conceptual limits and the dangers of pernkious reduct.on.sms (Weiker 2004 

and loor ^, a 

Reductionists emerge when certain phenomena of in area of possible expenene*. 
nr certain theoretical or experimental took and certain figures or thought that can 
help to disclose this area, are taken to be the only phenomena, the on< guiding 
principle, or .he sck key 10 disclose it. As soon as such an approach conwnco a 
broader group of scholars, or even a broader public, at a certain time, a J*" Jin 
reductionist becomes entrenched. Such a reductionism can become powcrftd as 
soon U .searchers working with it come up with astounding new insights which 
lead to all kinds of successes in theory and pW*is. If the research promises new 



• Consensu*, coherence, and correspondence concepts of iru.h thus have 10 I* correLned 



tills not only to produce runner inwgnis uui aisu hi numuus inniiiuH «iiu 
^riarv pOWW technological and economic success, or physical welfare and new 
r " "fofljtjej of healing, the power of the reduaionism increases considerably. 
^The reductionism now not only gains in impact on sch-l .1 Bpini ms; i. makes its 
in .o encj ( -lopaedias. and textbooks. 1. gains an impact an political and economic 
lr.es and their readiness to distribute trust and money It leads u the institution- 
r r- atioii of new academic disciplines, Uboratories. and research institutes. It 
' likens public hopes for better, easier, less endangered, and longer lives, economic 
"oeeutiMu of new sources of how 10 increase industrial income, and political 
Lhtions of maximized loyalty and power. By all this il awakens a potently 
unlimited willingness to invest money; media attention: personal, public, and 
political trust; and academic and technological energy into its enterprise. It thus 
becomes a real power in many areas of social and cultural life. 

The enormous success of a reductionistic academic enterprise is not necessartW ., 
d-moer in itself As a role, a successful reductionism in the forms sketched above 
remams a latent paradigm, and can indeed be slim.tamg for a while. As soon as us 
potentials for generating new insights cease, it can be seen as having been a reduc- 
Sm, or even explicitly prove, itself to be stale or boring. It then has .0 make room 
for corrected, broader, and more subtle views on the topic it is concerned witb-or 
lr reductionists. There is. however, the danger that , wtocttonto w,l 
Lome so powerful that it systematically blocks and distorts other processes of 

research and potentials of insight. 

To name an example, marry in the humanities, in philosophy, law. theology 
M I religious studies are at present afraid of several phys.cahs, -thropologKal 
reductionisms that are connected with the recent successes in research on the 
br r he genome, and in other fields. But sensitive scholars see the same dange 
olhe me'ntalisf side. Increased sensitivities in the dialogue be .seen the = a 
fences and the humanities including religious studies and *^»g*gg 

^frrence ooiniin l-Thou constellations (Torrance joo*), as the ty T .cai or the 

.Torrance zooa following lohn Ziaioutesj. Anthropologies .hat only v.ork with,.. . 
KSS or a < posHtranscendental apptoad, no longer seem able to provide 

^T£t2£^k reductionisms became obvious when .uest.ons 
wc^e 1 ! atu, whether the anthropologies based on bra.n r^a. h or on A. 

■genetic view' (Brown, Murphv. and Malony .99^ *+Z*^£1Z2Z 
in ^rautognos I ic,ns,ghtsa,uUcruw..,c. and whether they could reach 



'^rf Z ^d^ti?e^S^a^*fr«fa«»ia sul.KX.aud te dignity; 
A acar pcr»r- —-.I,, inihmixi Uh"K^ research reconsider 

n.„ merely by bod. «*jr ^^ has IO ^ diff^n.ia.cd into God' S (.) 
m staining, W"» ^^ Winds— lend to be fourth on the first 

tensions, wui dfflfcrcnl concentrations, lite attempt in 

amhropobpu I roe h ^ ccimmilmcnI ,o . critical and Klferitkd 

S^S^TST Sly on on, d— «*. e^ jf*. 

SS^U L l»« uniud Kfc*fete and theolog.™ fa. fnu.ful co-opera -an. 

No^lu .L tot «~0 podtimed. bm many S mnU bridge* avc beta bud, on 

£\L » . m orc encKflpafeB **«*«**«*] pnApn Much b «* m 
h S3- A. -he b«MK of .he tod ntulenium. «<«»«*<« den™ e 
te^bW U> ttXed** communnics fa Theology and ScrtKce becon* 

S^SS grcl po.cn.iah of ,he,r d.alogue-but abo .be pawnee and modes* 

required .f it is io come up w>th fruitful resulu- 
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HAPTER 33 



RELIGION- 
AND SCIENCE 



PHILIP HEFNER 



Introduction 

j;.rfc„ si times scarce, v mote than an empty 
•UBr* and soW te become J J^JSbW-*-*-" 1 «** 

research, and wn«8 *■» in «T jMX brirBi „ g religion and science into 
«*«* This did* charac-e, nj* • * fa a J^^^J^ , proposal r „ 
some kind of concourse. **» ( * ™ ? * ^ „ givK nsc 

r^S^^SC^— S L *««*» »*~ - two 
s uncc Mdun religious expenen*. «*^^^° 1I ^ nl p 0rtm , to us. If 



Insophy arid «he social sciences unciuuwg mswiyi »nuy icugwu .is vicii as 

c and the* may also study "religion- and-sciencc". Such study u meta-ar I i 
TTd^wocei itself from the ■Chad doing of rcligion-ind- science; it if in fed Ac 
"urinific of philosophical study of religion-and-scicncc This ftudy is important 
-j worths 'I attention, but »he emphasis here is on the actual conduct of 
me undertaking wa call rcligion-and-sctencc. f'ructitioners ate planted within the 
domain of religion-and-science; they do not stand tf -« remove from it. It should be 
£te however, that this present essay is meta-analysis, an ncrcisc in philosophical 
reflection on religion and-sciencc. I am engaging in thinking about rehgion- 
,nd-sc.cnce thinking. I am not actually doing' it. I refer readers, who are familiar 
ith mv work to my proposals concerning humans as created co-creators. These 

-^ ,,, iacm9 \ .-.,.! doing Ktigfan tnoYsdeBa 
Byway Of preliminary comment, it is to be noted that religion-and-science is 
da-linKuishcd from theology-and-science. which receive* a separate discusswm in 
thee V 'R« FuruVrmore, 1 am regarding the term religion-and-science asa collective 
,, un L n ot as referring 10 wo separate entities, but « the designation of an attempt 
tat is variously called 'dialogue; 'encounter, "connicf. "interface', or 'integrating. 
Hence. I use hyphens to connect the words: religion-and science. 



Forging Meaning and the Processes 

of Discernment 



Forging links .hat relate our lives to the world around US is equ^nt to cashing 
IZingbtam between ourselves and the world. Since as I describe below ou 
eTeriencc of the world, to a significant degree. Is mediated trough «.er.ufi 
S edge, the work of forging links of meaning b HseH ou, most s.gn.fican 
SLctnen. with science. The term "meaning' is complex and «*£«. to** 
ST« « define meaning as the *«*&!** of a link or a "ft. b^« ^ha, « 
i™** to us in our own lives and the world in which we Irve. The ^dm which 
we live includes our own human HftSt, as well as larger streams ^ ^nwnal and 
cosmi nature. Meaning is established, for example. ,f a person can ^to*^ 
onTc! Ire natural prL^-say. ** a**- of l.fe on planet M£*W 
cosntology-and come to the conclusion Cher that those prccesse, , aresup£ mve o 
her or £ deepest values or that they are hostile to those jte . fc •j*- -" 
positive meanmg is achieved. ,n which the person ^ rf *^ h ?^ , 
Sth the wx,rld; in the second case, the result, are negative. ,n whKhjhe jrson - 
that meanins is to be found in defence of natural processes. Some loan ol natures 
X^ U — n-y the first case, whereas an ™^£^ 
upematuralis. ph,loso P hv may well Chelate w,.h me second case. Naturals 



- -• -sisssaasr* -^ ■ 2= 

I rinenUaud and wpcmawrahs. «■ * al)om thrir 

lh ou & h I ? ^^^K^ST^« i« on what J actually 
practice of nrbpon and sp.nn.al >. a omj ^ ^^ w be 

reflected « ««« WP«T SrST^X - - ■« anibodimmt, of 

wtal « consider ^^SSo.'.Sdcn.ifi.kno^dgc.par.icuU.rHwh.n 
the more mundane ,crm «h*S **» b ,„ modrrn 

^W «** "J-JM- ££ t,ut-«ove. family and i«icc for 
c|vlll ,, n nuv no. f" ^ fo[mthecont « tin which .hose values embed 

rtrSSTJ^ ^XTcan veil fundamen.a. values to* our 
and technology (arm a screen c » wr ^ fonm m 

important and ft ^pe ft 'in^ «J™^ „ „, , he 

Discernment ,s an embodied proce*. of kno J ^ ^ fa ^ 

depths of our pcr,om »n -^L^^S b*S, through taftkt 

^ H0 Ll3Sn^ bodied in ft richness of «r ambient world, 
mal and error, and tlunkinfr ^^ ^ fa rrtrospcu 

SLT A eroup of voang people on an overnight jaunt in the country Wife .n a field 
ZSiEEZ S reaction b ,o identify ft ^.^^ 
recount the myth. mat accompany than. This IS great ft, no. ,1 breeds . 'b™*** 
with the star, the sky b . comforting canopy. Then they f^J^^S 
lcarnin g, of scientific co 5 rnobgv. The universe is ,5 bdUon years old and sul 
5iX The •» - not snythk figures with stories to tell: .hey arc ft produ 
oTrwdom impersonal P roeesses-and so are the happy wa»d«W joft &** 
A ch.ll fife oveYft group, and .hey reft for .he night. The.r experience of k 
world-Oothed » scic know.cdgc-hasbro.gh, them to -^WJ 
lere d ft stars as incarnated bits of human knowk-dge-a. firs, .he knowledge 



conveyed by ancient myth and then hv oOntCfflfionwy phywa and astronomy. 
Thev d' l! not rationalize .heir comfort of .he chili of .heir depression; they fell t< 
.heir very being — Wilhur calls i. the "nip of fear' (Wilbur 1969: .»). They fdl .he 
vflHons of years, ihe impersonal cosmic laws, and what physicist Steven Weinberg 
( , W 3) calls 'the pointlessne*»' of the cosmos. 

Science and scientific knowledge possess an integrity .hat stands apart from 
rtligjon and science. However, within the discerning process I hey take on J spiritual 
Vmcmion, because they are indigenous to our structures of meaning. Scientific 
knowledge is not an appendage to some essential knowledge of the world and self 
,hat we hold in our minds. Thai knowledge is not an accident" that pertains <o a 
jeepcr. changeless 'substance'. Given the capabilities of out minds and bow .hey 
•nrk. seicniific knowledge is, ratlier. of a piece with .he embodiments in which the 
world presents i.self to our equally embodied iniuition and rationality, for our 
discerning and our valuing. We cannot scratch beneath the surface of cosmological 
science and find some "more real" universe in which to live our lives- Nor can we peel 
off the pa'ina of our neurobiology in order to come upon a 'more real' brain and 
mind wi.h which lo think and feci. The nature of the external world and our own 
human nature arc intrinsically shaped by the science we are faugh., from our earliest 
school years ihrough our adulthood. We do not decide that it will be this way- 
ihe given territory of our discernment processes. 

Consequently, if our world and our lives in the world are charged wi.h meaning. 
and if they can be conceived as rdigioiLsly significant, their Jdentifie incarnations 
must be charged with that same meaning and significance. This is not upended «o 
«alt science, as if to rtise it to some dominating position; rather, it k .he acknow- 
ledgement of the place that scientific knowledge plays in our reception of na.urc. 
I e. me give at? example. The sciences of ecology, primatology. and genetics 
have provided ever more knowledge thai human beings are closely related lo the 
rest of Ihe natural world. Kot only are we dependent on the ni.ural environment, we 
share so much of our genetic and developmental nature with certain wh« speue*- 
chHn P ,.n7ees, to name one such specus-lhal we can say we are km to these 
o.hcr ammals. The force of this closeness with other animals affects our self- 
consciousness so powerfully because of .he scientific description* in which it comes 
to us. Before ihe work of primatology, genetic comparison, and mttochondna DMA 
rtudies. our kinship with o.her animals was at most an ul.Ut 



rotmnncsm, The knowledge of this kinship cannot **?»#« "^ ^™ 
the other anitnaU? WhTdf^ tektosWpW about outplace in the natural order of 



religious processes of discernmem. What is the meaning of the links between us and 

other animals? < 
c world? What is iis tmport for discerning .he purposes of humans? Do we m the 



light of this knowledge, have specific responsibilities toward our ™^ k ™£ 
kinsfolk? Most religions will bring God into Ibis process of qu est.onuig What does 



God intendby creating ns through .he evolution of speC,^ It "^2J™J 
image, do these kin share in .ha, "image"? Musi Gods law, now be „ wpnrtri w 
25. our moral res.Hms.biliiies .oward mese kan? We owe much of on human 
capability to oux genetic possibles. If we share so much of our genome with oftl 



I what d«< fo.x during imply concerning the value ami purposes to which 

w AooM direct our ^""l^JS 'ftlv •!» direct at what « mo* 
spirilua , discemmen. arc bv n^ •• ^ * ^ , t , ^ndencc. 

impon.nl .o u*-our nature . « r P" ^»<V ins j R ht-let at call i. IwUttotf- 

'" "! r2y^£SS5SCT m— £-- nature. Bu, 
,nf. the meaning of nature, me imhu hwparaMe from the scientific 

tt nature *£»"N ^'^^5^*^ - «***• 
forms under which « W *£^!KE3^~**«I 
science in mi or themselves "" '^"^V, cSbeermmnl and .he ques. for 

m~^"^ 

meaning, ana wncn timeless abstract view of nature. 

w,U, Khunpanzees «^^^ r _ ' , ha , ekmenls in lh e process of spiritual 
Ukcdogsandeven r^r^ZS^ U of theological or philosophical 
discernment "- ^°™ "™ ur -^ propensllies , bu, rather because in 

*T«v that -rehgion.and-se.ence- b a spiritual-religious undertaking b to remind 
0U Lv« that 3E»«l*fcB«" is a domatn of irrteitttr* engagement. Wfe J 
TS,1l oten-Adi^n.^d.^enceorstudyiHcontponentsUhe^pphng^ 
^SSS *.«*■* b most important .0 us «**« our fell engagement. 
S2 V* .he oK**»g of our ft* lb* is a, stake, no. ,ust the mapping of an 
academic territory. 



Religion Defined as the Quest 
for the 'Most Important' 



We may be dear in our understanding rf**Kfc but «te T^Jj?^ 
our attempt to define religion. 1 bund no n— dcnni.ion of ><£»£« 
i underscore my thesis mat religion-and-science focuses on discern ng *U . 
^M imponan.' and establishing meaning for our lives and our ^ «*■*• 
,, nJ b,c^cof.he S ckntifKkno,vledge/UWwec «id«rn su m p<.rtan. become.. 

defining mark of religion in this context, and from this perspective rehgion can aptf 
cquallv .0 the explicit religious ideas that are rooted in particular religious commu- 
nities and also .0 .he more general human quest for meaning '"* >«'* W"? 
terminology and mav be ikd .0 no particular community, lincompauing both 
what I'aul T.ll.ch called Uten. and manifest expressions ol religion is esVUUai 
te%on-and -science. God is that which is most imponan. for some, while others. 



l'kc Buddhist*, speak in non-.neisnc maws, ranim <nnt.cpi» 01 religion uo mil sci vc 

well in considering <hc human quest for meaning. I ilhch is of particular help in us 



.u his insistence that religion is expressed wherever persons relate to that which is 
most important .0 them, whether the symbols of religion arc overtly present or HOC 
he urfd the tend 'ultimate concern' to designate .hat which is iraisi important 
, • ,oig,i). ||c retrieves a well-established ueotogical tradition. Martin Luther 
nderstood that whal matters most 10 a person is in fact that person's god- Such a 
, Q f rc ligion is important for this discussion, because it tecognizes the broad 
L °tiee of engagement with science that occurs within the universal human quest for 
meaning. 



'Religion-and-Science* has its Roots 
in Primordial Human History 



The effort to link the known world meaningfully to what matters most to us is not a 
recent thing in human history. Bather, it is a primal human ^uest that is as oW as the 
human species itself Anthropologists point out that humans have long devoted 
enormous attention to understanding the world and their place in it. and abo .0 
interpreting the world in lerms of what is most important to them. Emde Duikhe.m 
emphasized this perennial human quest in his classic work, first pubkshed in .9.1 
77* Bmtnutry forms of tehpaus Uft (19U)- With his immediate focus on .he 
aborigine* of Australia. Durkhcim argued lhat .he totemic system was a precunw 
f modern science in its attempt to order the observed world in u systematic fasmon. 
The totemtc classification was. of course, integniied into a religious meaning sj-stem. 
Durkheim beUevedthat inconcentra.ins-on the Australian aborigines, he was dealing 
with the simplest known religion, and thereby uncovering the fundamental laws ol all 
religions. In his view, therefore, it was clear thai the quest for discovering order and 
meaning m$ primal to human nature, and that this quest goes forward by means of 
an integral synthesis, what today we call religion and -science. 

[Jutkheim was a pioneering scientific .heorist of rehgton. and ^J?™** ,n 
such theorizing have taken place in .he intervening decades since he did his work- 
Nevertheless, the insigh. I have detailed here stands the test of ..me: <*f™-** 
S cience cannot be separated at a foundational level. Other ^^^^^ 
ll871 | l95 8> considered religion to be engaged ,n primitive e, r lanations of he 
wo . in Durkhdms viev, religion aho reflected on the meaning ol . osc , exjjn- 
.„iom; the totemic system, for sample, not only described, but also provided 
m an n« by relating its descriptions of the world to the Bb d ^ — ^ 
Z its L,,du,U. Since .he socia. teal,, w. prinurr for Durkheim MM 
religion to be a construct^ of .he communt.y: at the same t.nK. he as,nbed 
signifuance to .he social encounter with reality in .erms that could suggest a 



;,„ m ihp communitv and its constructions. His insight is 
us, which is the domain of religion. 



The Term 'Religion 



began « early as GTamba.m.a^i «* tylor. Sigmund Fieud, Emik 

2S SLrita m Western Europe and the Amends from .he beginning of 
££!*«** h those series. It am under criticto howevc, «■*«»■ 
e c^c As grea, sdtobi* many of them in the field, of ethnography and th 
deXng dLsLrncs of sociology and psychology, subjected rebg.cn to their 
SSS Stheolopans charged .bat rsbpoh could be understood adequately 
I^rl he S to ■ «Kgi^ interpretation of religion us the only adequate 
apnroaT This speared obscurant. thee the university must study ,11 human 
2Z^ S SS its mission. Departments of U^ogy b«ame «oto^n 
the large, stream of university studies In Edition, in a period in which we became 
S# aware of the plurality of world religion, and in which students engage 

nTJive study of the religions of the world, h seemed -congruous that 
lris ,U„ity led by i* theologians would resist such study of its owr , rehg^To 

th, 5 day, the scientific study of religion and Christian theology arc no. recorded. 

except in » very few instances. uKtM* .I*. 

Argument* have Hcen advanced against the idea of rehgion. W.lhin .Ik 
ftcoLcal discipline fcsdf, in the mid-twentieth century. Karl Barth, whose impact 
or, Christian theology was monumental in his own time and continues even today. 
held that religion is an attempt to domesfcate God by means of ntual, organ,,™, 
and moral code; hence religion is a product of human hubris. Chrut.amty. he 
, nas xc6, is not a religion; rather, it is a "faith' (Barth ,93* 3M). Rd*™ «* Jf J 
record of being co-opted by societies, ideologies, and social classes. To some .1 brings 
assoaatiom of rigid organization and enforced practices; >l seems to st.lk the 
intellectual activity that seems appropriate and necessary for engaging science. 



iJn-i.l.M'v. at the crthct h ffld a pnrntril) m rntcUectoal activi.y; n probes qtstsuom 
and has traditionally challenged religious hierarchy and organization. 

Other considerations, however, favoured using the term religion' in the engage- 
ment with science and scientists. For sdeatfsts js well as for both the academic and 
the general public, religion is a familiar idea, even to the uninformed, whereas 

leologv seems esoteric and sectarian, since it Is closely associated in the public's 
mind with the organizational church, further, in the current situation of religious 
pluralism, the Christian association with theology is even more evident- No other 
reliidoui community call* its thinkers "theologian*' or their body of reflection 
'theology'- ' ews - Hindui - Buddhists, and Muslims, for example, recognize the term 
•thinker", 'philosopher', or "teacher' when applied to their intellectual rcflcci at 

they do not call themselves ihcologians. For Buddhists, the term can be offensive, 
since etymologically theology refers to "discourse about God". 

Perhaps .he very nature of the term 'religion' that gave rise to tensions between 
theologians and other scholars in the university context— namely, thai it must be the 
Object of scientific study— is a reason why it is suitable for the 'religion-and-science' 
discussion. L'his fact gives religion-and-science parity in the academic context. 
and also in the public context where scientists and religious thinkers meet 

The term "religion" gives entree to the public character of the engagement, which 

jecms not to be the case with theology". 



Religion-and-Science and Theoretical 

Thinking 



Religion is essentially a practice; religious thinking must be onen.cd to that practice. 
As a consequence, religion-and-scicncc is also a practical undertaking. Theoretical 
Ihinking is certainly inseparable from the rcIigious-spiritv.il quest for meaning. Alio! 
the world's major religions have, over the centuries, left a legacy in philosophy of 
such excellence and significance that it has had a lasting impart on the cultures in 
which those religions haw existed. The religious context ictuuns miruang of the 
highest order. Nevertheless, within the context of religion-and-science theoretical 
thinking is no. accorded a stand-alone autonomy. Such thinking, be it philosophical 
or theological, is not carried out for its own sake, but rather for another purpose: 
namely, to inform the discernment that seeks meaning. 

Iromcallv, even though this role of theoretical thinkmg in religion -and-««en« 
comports well with science, it is no. widely accepted in .he academic world. To be 
sure, science docs engage in theoretical thinking for its own sake: theorizing ,* 
exciting. But the theorist is always monitored by .he cspmrmntahst, who challenges 
theories to make sense of the experimental .lata and advance know edge thereby 
Even when theory gets ahead of experimental data, data finally determine .he 



i etat* rmnioloKical theories were superseded nol 
.,-htal, of Ac .her,". 2S1SSS briffian, bat be.au,. Wg bong 

flUKte counted better tor „«„ discovered by Pen,, is and 

,hc uriworf expansion and Ac b ^° ^ freli .^.^^^^^ 

Wfen. Sin« Js »^. p, 7^Sr«n ouTsdcn^c knowledge of the worid 

toe uscfite of theoretical <^"S . lutja ^ lo bsufs on , hc interface of 

Two example* rf — «* *-£*£ l ^ .^ Anduopfc Princ ipk. 
reUgi P^---^ -^ n ™ h, life on pta*. Bar* » pc^le ody 
Tib ^ ffl ' ^^.° n „ " f ph ,M«; eonditioas, MM of which are the 
beam* of a iditwdy nam™ range o. p _ 5inRlllaTity (, he big bang), to allow 

•- «*< TT^:^^** ^^ *e Sun. to provide 
enough tin* for life to evo !«. Ok dY . a , raosp hcrc-, which in turn 

optimum temperatures; ^/""^idlritdl A . each stage of the universe's 
^ . delicate ^ *2^£J* ldo» of opportunity «««■ 
hls ,op the 22SK££ £ P»pi*m argue, we can conclude fbl the 
2 -rS £ *. ««Wof Bfc Although many scientis.s in .hefie.d 

u „,«r*» ^^Z^Z pined a following among some scents* 
find thu argument «»P^*£ J^ ^ft controversy tfe An.hropic 
and many theologians. &«**&**£ for mcani en 

I^pI'P'^^V'^^^^ISLk. for fo^ns ™ng of 
«v.nd counts. ^**S^*S2S a discernible trajecto*, in the 
fc woHd i f« -Kibe -"-^"J *£ £ ^ MM parity to ,hc 

averse* ^ P ^j£ B toptact However, the an.hropic argument cannot 
emergence of human tangs e, «*£■£ » ^^ .^^ ^ 

thLs DTob i cm f unmeriied evil and ensuing tragedy * onc of ** ma) ° r . „f£ 
So [hct^g of meaning, we must conclude that the anthropic argument k no, «, 

"%■. verdict is dmwn concerning the related argument bW «jt 
TO* argument tato that there arc phenomena in the natural world *. .« «» 
compleTm be the product of natural processes alone, including evolution. These 

E^are often mentioned by proponents of this theory as an ^ eoS ™ 
WAirihl, complex tatty that must be the product of a designer. Aga.n w nwi 



n-Vf'n? 1'i'wcwfi *' •-' i| ,1.1...-. i. in. .,_. ,*..,.. ,. ,._..,...... .... .,_.. -,^.. — - -- 

ml tragedy thai result. Consequently, in the final analysis we must judge thai this 
theoretic*) jrgument is inadequate for lhc quest for meaning. These arguments in 
fact peisc obstacles to lhc search for DM Sififog, because ihey lead us to the conclusion 
•hat if there is inter tionalhy in the universe that docs not preclude evil ,\nd tragedy 
f humans, we are left with a negative meaning for human life: the cosmic 
"nteotionaliW is indifferent to humans and to what they hold as mo_st important 
fior those who believe in God. this would be tantamount to concluding that God is 
either not powerful enough to overcome the defect in divine design or the does not 
niiend to preserve humans from thai defect. 

We see » different use of theoretical thinking in the so-called tenons theory. 
KcnoBs" is translated from Greek as 'self -emptying', as it appears in the Christian 
vj e w Testament | PWUppiaiu x 7). speaking of (ems Christ, who although he was "hi 
the form of God' 'emptied (e/cenosii) himself, taking the form of aslave, being born in 
human likeness'. This idea of tenons is elaborated to isscrt that God is ran distanced 
from the evolutionary processes by which we have emerged, nor from the twists and 
turns of evolution, with its gains and losses in natural Kscc&a, the emergence of 
novelty and also extinctions. Rather. God enters into the processes and a thus present 
,0 all creatures. Onc might question whether this kenosis theory is adequate to the 
task thai its proponents assign to it, and whether it is elaborated fully enough it the 
present time: nevertheless, « is clearly supportive of the effort 10 forge mearang, 
because Of its assertion that we Cftn count cm a divine presence in the evolutionary 
processes In itself, it does not resold the theodicy question, but it does not ign on 
he problems; it brings God into the dialectic between redemption and tragc.l. 

Thi, kenosis theory is no less theoretical than theories of the An.hropic Pnncple 
arui intelligent design, but iu intention and "cash value' are practical I ui a way 1 
no. immediately clear in the case of an.hropic and intelligent design thinking 
Fvolu.io.wv theory is an import.nl scientific contribution to our knowledge of 
the world, and God is the ultimately important reality. The teaosi* theory attempt, 
to bind Ihcse two factors together to forge meaning, 



Religion-and-Science and Apologetic 

Strategies 



Thercligion-and-Kience field includes from time to time, "9™^^^ 
,0 defend ,.u,ir,n, .hat grow M , of specific attempts to forge "^ 
Anthronic Principle can be employed, for example, 10 defend lhc bcl ef in a creator 

«d i. is freely a polemic waged .^insl ma.er.ahst ~«-— **K 
ha.s iH own reward, but it b no, really cw»«tc« Mnth rchgion-and^.ense as 



^-spiritual -**£■£ a poTemiL, «** K II i V ^«.y r 

hear. of rehg-on-and^ence J ™ L^m an d in its stniggta to rorgc W» of 
flnl cme (**«"** wha • « ^ in hu , nllll) , „ h wtl l aW are of its 

meting. Spirits a*«n..r*n. "" of (he i^taton, ft renchc*. DLscermnem is 
pace**** and the prnvs.o^l **«" ' its in51ghts , laying aside bntepm 

**^"Z°*£ SSS2SK S»S is no, the .on or 

conclusions, and ■«w»"nB ,0 ' ^," jT_ n ;, t i«a U « il is not fallible, subjective, 
thing thai one argue* about ana o - ^ . nteriot dymmics ^ 

and open to error, hut because " * «**™ ; • .^ - C , KC j^^ crillol 

^"*^^t<C- '^- -he L-ng processes. If- p. 
or the eapeneKe of the ^.™^ d . e , ,„ tnr cosmic process of 

com es to the convey, tha. Oh ^.Mt^F-^ ofdivine gnosis supports 
evolution, for example, and find, that a ^" ^ lhc -^ of kl . n0 , M5 

convict** ^yjgjjgj^g L«-ai no. become a m. 

the feet that authentic* nf-J-* ^^lighion two important aspects 
and 'science-, their «■»» and the importance of eomo.un.ty. 



The Status of Religion-and-Science 

Proposals 



philosophy distance themselves from the experience of the proposer. The 






rwHiscrts). Philosophy shares this intention, even if it cannot match lhc diitai.ee 
a A iL-plicjbi'ity of scientific proposals. Par the most part philosophy speaks from 

e position of 'meta-hnguigc'. in ways thai religion and-science speech does not 
p oo»ls from rdigion-and-science possess a confessional character that is muted in 

ience and philosophy, To be *urc. contemporary philosophical discussions under- 

the social and psychological location' of our intellectual work: it all bears a 

conftsaodrf dimension. Thb is accentuated in rcligian-andn. ■ i because the 

C jop«aIs e ow out <>f ,he "P ,icit ^ P oi 8 nant cffon ,D « wblisn lhc meaning of 
f-fc The concern for what is most important reinforces the confessional dimension of 
tliaon-and-scicnct Particularly in the United Slates, we find it difficult lo reach a 
"qnwsnsus in society even on penultimate values that pertain to survival: when lhc 
discussion is intensified by introducing a concern for ultimate value*, that which 
most important, consensus is impossible to reach— we must settle lor .1 plurality 
r perspectives that will be reflected in ihe discussion of how science relates 
to the meaning of the world. In considering these factors. I have proposed 
{Hemer 1993: S5-7) U>al the criterion most applicable 10 proposals emanating from 
rdieion-and-scienec is fruitfulness. 

•fhc pWlowplicr of science Imre Lakatos toft) estabbshed fru.tfulness as a 
criierion in the context of his concept of scientific 'research programmes. Fru.trul- 
ne* comes into play in his suggestion that vASe a research programme cannot be 
verified or falsified, it «<i be judged as to whether it is progressive or degencratrng, 
i c whether it possesses or lacks the capacity to stimulate new insights. A progrcss.ve 
research programme, according to Lakatos, throws light on 'new facts and dramatu 
Sng and un«pW interp stations of the world Such a progress^ 
moRramnu- is to be preferred over a programme that no longer engender* novel 
Lis and interpretations, and hence may be considered lo he degenerating. 

Lakatos in effect arcumven.ed the potential qmtemologicai and mctaphysu., 
irtDaate orated by the eonfrontation between philosophical realist poaoons that 
insist on some form of referential^- between ou, proposals and 'something real . on 
Tone h"nd- »■ po«-™dern «d po^foundauonaiis. portions, ^l put the 
emphasis on our 'constructing the f eal, on the other hand. 

When the proposals of reHftioi-and-science are understood as esplom. ons of the 
rt of the world in the light of scientific knowledge, the W «^™ «J 
2 concept of fruitfulness as criterion is «k«™«L I. a "^SZT-S 
oteaning of the svorld cannot be static or timeless, and our ef"*""** J* 
Tr enLgmg dynamic. Under the rtibric of frmtftdne^ rehgic-n-and^ien. » a 
Lure-oriented effort. pushm S the frontier of our ^^^T^t 
pulting its world together in dramatic and unexpected ^.^^^ 
a restless probing, which is at the same time u^t.fing and <M*U* P«p«® 
deconstrut established meanings-ahvays enlarging received tradiftHB and otten 
t rtunun, them. This is ihc way of ^ernmen,. which, at p« ^no, 0^0 
retrieve thep».. hut even more. .0 envfaicn .he luiure. Ne-I - «rsa^ 

coumenance* indifference to ihe future. The rebgu- M. ^.cukr., 



^/-l 



— — ^^^— 

* n What tfiC world can become the sciences 

|u<bhm, Christianity, and Ma*. *»*« and cmcrgclW . Accordingly. 

^^ , world tto * ««■» ^"S cannot be some idea of full and unchan- 

the world ft* confronts US r7^1,inl"Treligion-.«d- S cin 1 « propolis reaches 
Applying <hc aitcnonof ****** %££***»*** inlhef«™r b 

beyond ^-^^^SlKS-ffi caUi3litiM ° f ,hC ^f^ 2? 
more holistic, «* B ^ 1 5S£«2 are inherent in the search for meaning. 
i„,o personal and mo«. Amm^ ^ " on[y rfpeigoM , luthtft . 

-r^us, in «**-^*SESK5S2 ^ experience of the mdividual 
lic „v. bat *» £*£"^7l nght or faMP«*> that k v. 
proper. Fn..iruln« doe* ^' * ' d ^ , <rUerion . ScfcnfalB, on 

&*#» frequently do no. Wd <££»££ ^ rf ^^^.^^ 

the other hand. do work «tt ^^°", ions of -proof or \«rifi«HW. 

^ m m the *. gj^j^ssr**; r* ^** , 5 »« 



The Role of Community in Religion- 

and-science 

•— *-— i '.SEETS «£ ^p — *■ » f f 

requires a eonnm.n.1, ,.»u ■ n » , foi a dHTcrcnt ^son, though. 

te P , op osa!s are «ode «d ' ™' ft ^ discmunenI and authenticity of eipenenoc. 
factors that constitute rls raw d t»= d *™ . an te tesourced by 

the imagination and critical interaction or . , id . an d-$cien« arc 

difficult, „ncc d* two pnmary CO^^^J^ *«*- 
lhc K „pous community and the ?^^^^nn^d«^ because 

linking that is essential M « * ^^^SrSS^B^^ 01 - 

discemn, : , .tben.ioty of ^ nmM ' andc0 "^3 '^ ,L is0 rJy one pan 
of su <cess and advancement. Acadc-ma ptt* the d-stanna Uonfc* « o£ P 

of the re^n-and-scumce «3^^itSS5E* W h U 



.' rt hcr members from diverse intellectual reiigious and profeuiotial rcpr 

thoMfth «loing k> renders it even more unconventional 10 both academic and 
'cTfEious communilics. In die long run. this position on ihe bourdarv is n groat 
VmuaiK artd rewiurcc to religion-and-scicncc, noi only because it ensures a nchet 

h of ipirilual and intdlectual resources, is well as distinctive perspeciivcv but also 
JLuse it ier«a as a kind of reality lest 1 for religion -and^ciencc that will never 

aUtfW it to forget thc fragility arrd unconvcntionalityof it* enterprise. 
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Religion-and-Science Requires 
a Practical, Moral Expression 



iwau* reURion is a set of embodied practice, borne by embodied common.**, 
Iral behaviour is inherent to m nature. Relics and their commune are 
Sdded .n cult l .re and its S oda! express^ Religion's success thioughcu 
Lin history H. sun-wing the selective pressures of cvc.ution-both b.ol^cd 
Z Zton^*«*»*»™ ft* * b an ^men, of culture. <« evolutionary succej 
ugg«U. farth.rn.oK. that reiigion ha. performed a semcc to culture, nd^. 
35£ studies of religion fa^^ouy n,^ Jfa point, most often «*ta™g 
Lt rel. R ion i S co-opted by culture foriu end^ However true th* .udgemen. m a> bt. 
he S ionality of religion itself ain« at something different: prt>mot,ng the 
ommon IdMora! behaviour « an inherent mark of religion as is often ***** 
£3ri«ts.'-TW* bchavtouc « btended to benefit both tnd.v.dual* and the i 
ZtZp ™ -ouvations rmy b. des.ri.ed in tern, of obed.ence to dmne ^ 
^Sd or enhancement of persona, holing but lM*«* -^l 
WfeS that it will serv^ the good of all, whatever termmclogy « used to express tt 

"Tn CTof «his basic character of religion, it is un.h.nkable ,ha, religion wouJc 1 not 

depict the world adequacy come together in Jj"'" Jjs aa . Baiai 

Jowled K e that benefits the ^^"^^23 
Of commitment ,„ what is held to be 'SSSS£^c Z* faithful .0 i» 
what is meaningful to u^ Reli^n-.tnd- S c.cnce « n^ ^mplc *■ ^ 

own nature * a practiod dis^plmc tf t< docs not include «0KHon 
good and what behaviours arc resiiiircd to maintain n. 



u~ia* ih.i Ttlicion-ait<3-«icncc is more than either 

The view thtf 1 ctabon** ^■"JJJjKSi alone. « ft b commonly 

ndig, on alone, a* il « commonlj «"° -„„, ■,,. |, b a nDTC i tTOCr&cnl 

prised. In II* ^^r fa thc niNnit , g of the world in *,*, 
ta our time «FC*w *jb>™ «J fe , diKOVCfy or , tevehtion 

,o that which ismort .mporiant For some ^ ^^ construction rf 

d* is grounded in .r^cndcncc ££ £ J ^ „ Wicv « ^ lhc wor1d 

„,*** M^-^-^JjSSS understanding A, the same time. 
presents hself to u* intern* of ™ lrf *"™ ,„ ^ h is -1(V ori emed on what 

« deem most '"P ^"™^, of a£li vi,y, some of .hem preliminary to 

,he cssennal «^rfSlIS the essential work of forging meaning is what u 

icnn fumrc. 
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Introduction to^NIODA 

mu « «akc «hr natunl «*«**«*«* «J "«* *™ „ n „ w dl.« history- 



. ,i«. «f.- . m- :. iIk proposal for N I SPA hawd on an 

conversation. W. «"*"." ifKfllIv uirtl ; ng 10 QM-NLODA. I mil 

3££2 £ 1SS, ,nd *, progress in ^^ «no, ^ 
for NIODA. 



Terms and Assumptions 

^'f^ SS of Picnic realism. They arc then often 

! SSSSJ^JU** ^ such process arc said ,0 W 

S» OA« view then, as descriptions of simple natural regular,,* or. 

SJEZ rc^arTl SSU* to ***l*l and trustworthy action 
£Sm£ Id « rt* both « a whole and « each moment, and m «i^ 

ridts natural n*dta*tfes as ttectfced by these la**. 1 tend «a v,ew the law* of 
Zll .he ta£**£3* sense, although i sometime* say .hat nature obeys 
Zh^use this encourages me to take seriously the consequences of sc.entdk 
theories even If tt«* *&W* •**«« ■"* 'heolog."! position. 

U> Onfohvaf iHteH^ BV oncological indeterminism £,ea* that nature 
tan* tos provide a sufficient efficient cause for a speche effect- The decision 
foTe^d nature ^(.nideterm.nistic is a philosophical btagnttM b«d on the 
best-known scientific theories and the kws they incorporate- 

fa drool phvsks, the fundamental Imvs were delerrmms ,c and mphed. 
philosophically that nature itself is deterministic, a closed causal system o forces 

human free will and divine action. Statistic*! lavs,, as in .he fantffc theory of gas*, 
were used merelv for practical purposes because the underlying forces and the 
relevant boundary and initial conditions were too complicated to make «pfieU 

Iculanons possible. Accordingly, chance is really 'cpistcmic ignorance and pom s 
,o our lack of detailed knowledge of the underlying causes. It include chance events 
.iffectinga single trajectory, such 3* tossing a coin, and chance events consisting oi the 
random pxtapattfiOD o* .« trajectories, such « a car crash ( Peacocke .»«: *0-«). 

Twentieth century natural *,ence opens the possibility «.r interpreting chance a, 
sign of ontologkal mdetermmism in nature. Scholars in theology and scence have 
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mule powenoi mow — ■<.• 

theory, the nWHWciences, and quantum mechanics, do indeed point to 

! logical indeterminism. II this is eoawd, it would mean thai the presence of 

titties in these fields arises not from our ignorance of the underlying deterministic 

fo«es but from the fact that there are, in reality, no sufficient underlying forces or 

"uses that fully determine particular physical processes, events, or outcome*. 

nee as i iidkative of ontolpgkal indeterminism - is radically different from chance 

is mere 'episteniic ignorance'. NIODA is a search for scientific theories (hat support 

oniolofitcal indeterminism. 

( i Objective versus iubjeaive acts of God Conservatives stress the possibility of 
hiecti ve acts of God. Put m counterfactual terms, event* arc considered the result of 
° objective act of God' if they would not have occurred in precisely the vray they did 
had Cod not acted in a distinctive or special way in bringing them about. Conversely. 
'herals believe that God acts uniformly in all events, even though some may be 
viewed as 'subjectively' special when the religious believer attributes to them specific 
revelatory meaning or distinctive divine agency (Tracy i W = »*-*>■ 

4) Vireet' or Ymtowr* acts The distinction between Ana and fodtfW MM 
comes from the philosophy of action regarding human agency. By a direct art or 
, ha.sk act' I mean an act which an agent accomplishes without having to perform 
L prior act By an 'indirect act' I mean an act which an agent eventually acconv 
p^hes by setting into motion a sequence of events stemming from a direct act wh.ch 

lhe inTuTni^w divine action I will use the distinction between direct and indirect 
acts analogously, recognizing the severe apophatk limitations on any such analogy. 
Tub SeaJof God may be either a direct ac, of God or an indirect act rcsultmg 
from God's direct act elsewhere in nature. Every even. ... die umverse. . nc I ^ «g b vX 
Z limited to) the absolute l^inmng of the universe a, 't = c rf it had such a 
^nnin B ). is a direa act in the sense of its sheer exlstence-that is of u being 
3 « ,»h,h. Each event in nature ex,sts per « because it b created directly by 

by the direction artion of being created or held ir. being by God. 

(5 , MaffcroJ <>nd immediate jMneaabm By 'mediated, t mean ^^ a ^' n ' 
m, and through the existing P roc«*s of nature w,thou, therc+y ^^^ f 
ondary . or natuml. cause. By 'unmedated' or 'imm^ate' 1 r» God U « W 
c2 U d* -hich accounts for the ontologkal ^'^^^l 
and at em* moment of time. The act through whkb ocry event in nature «*.^'; 

^unmedLd divine act; i, is no, mediated by anything that e*,s« pnor M «.« 
To underscore this we can say that God's direct «t of creating an evm. ****** 
Lediateti by tiie event itself, since i» «istence per * J ontologKaib' _ P-r m U 

capabilities as an cx.st.ng even, to mediate Gixl'saction f^^^foS^ 

ni/XAtthesamctimethecharactc-^ 

nch ^n even,) is also the result of Gods medi.i.eti aetion-tlut vs Ow 



< - 



ihiou^the«*ndarycaui»1 P«*»« an d<: , inffllc thc farming possibilities. 
Kott am, by comtamng l £™ u ^ fU rf Umrn cdi«* nd dtod -atari (i.e. .he 

^n.s may tx cohered « fa -uUo. ^ ^ ^ ^ ^ ^ ^ 

fGodS^).««mbodyn.f Ood mc* JCI „ js mc ^ia««l by .he nature 

,„e ev,n. il Cod' .direct. ,mm n ^S s ^ iAK .d and indirect action .where fa 
of ihe event >. and a* rcpT W . m K|ton via thc pm*^ ,„ 

JuT , , l»— ^^^^SS-bl no sens* .0 talk about God. 
„,„„.. N.,u- that in lh V^Wdvin Ca «s arc mediated (,,.. even if G fl d 
innw diate and indirect act* Jj^JJ,, „„*. < B e existence ^ « of 

comment, are defini.erv «j -JJJJS ^iry we know M juft * God's 
Really different J^J^JKSSS- «« as coming, being, An 
nature as necessary heing * oruoio & ua» .hinkinn about divine actum. and 

apophat.c cn f , CO.K ^"^ ~^" Si« or ***** d. W 
ffl0 « noi Ik forgotten, lest we seem K .be «^ B ft nom naIura , agcrit¥ . 

iohrf pB *|«, etc. Because *22J^S2 in E preceding comment, ,o 

rip* Proposal b« J« J «3K£SiiXl **» «*« W -f *• <** 
action at a higher ^£TS BB)IBW i« refers.* .heway 

le a> -he rmnd/brain ^^^SS state of the *«*». Tate-V refer, to 
the boundary of a «y*eni affects he *P"' Dt lhcir „„*,, bot 

effects lyins fa. .he same extern* ksxl fe* ^*J», the . bullcrflv - effect. 
^Uv.mp^edbyd.elooBca^lchatn <;*«S«2 „ in whith lhc lo ^ 

h* .fleet Mcr -, --Pl-^ * ^ ft ^ lo human agcIK y in thc 
«cft* .rut human freedom is ««U«nt w.th physical de.erm.msm. 



lcrms can be extended provisionally, and by imtlOgr. (0 the pmWem at 

|vV''>n ta mm,tr ' mil> ' t '" nTp '" '' i ''"' 1 "' ,nd " w ""J M,,,,,,iv,s " ,, " lly J B rw,hjl1 

( f l!«« of ti.ii.ire ultimately desmr* CoA\ re^ulat Mian working in. with, ..nJ 

, „-,, ur ,| proccwes- P« a eompitibSTllt, divine anion it conmtcnl with a 

IrUfiinlilic WWW, s.nce what Cod don in bringing abOttl >r"ia! even-, il CSKtr, 

"cod doe* .0 bringing at...ut ordinary events, and nolhuig more- What we 

* ' : j,, to be special events ;ire only «ibj«t^ly special. 

rL«r«ly. for an mcompatibiliH. objective divine action is incorwistent with a 
J-eliniMi world, since what God does in bringing abo* fecial event, b more 
1 n wh"t God docs in bringing about ordinary events. What we confer to ta 
!Sj,vine acts are objs-ctively special. Il i* crucial to note that , camp* ibd* w.11 
£ God's special objective action 'interventionist' whether nr not the wodd b 
deVern.uns.ic because Cod's special objective action goes beyond wha. .he law, of 
urTde^ribe. whrim cr m ©** «ii« » n( ^ic.5 God's onhmify ««■« «rf 
r n «t^O ntrary <o -his, art mcompa.ibUis. w.ll view God's tprfri ob^.-ve 

: L tsnXn.Jnis.' r >. r *i -* « s -'— -- ir ^ w i d K .;t;i 

.! .Len God's special objcc.ive action is winurvmiiomt when il bnngs 
T Til ^ which Tbtni <h- described by .he laws of nature Without 

SSS " «S IV God « -"''"' « ^ iMUfficknl '" ^ ^ P,n,CU ' at 
events aboul. 

Criteria for a Successful Proposal for NIODA 

, am „ ow prepay .. Ml «he cri.cria for feUta* whether 1 have a »* 
propoal for NIODA: 

tocwjmriWfto perspecve, ,he events that ^« tr ?™ lbt mI ^ phiUiuvph, 
domatn^naturcin.hich.heappropr^em.ftc^ 

in tcrnM of wtrotojicol mJfirrmwwn. The events Ihenvwivo ra 

mediated, and of/jo-ow .irts o/God. 



'FAQs': Responses to Six Frequently Asked Questions 
(Typically Misconceptions) about NIODA 

A ..her of m ,scon,p,on> abo, H»» ^^J^TSZ 

<>r detract from ■ ^^^"3^^^ b 2 I S M. - *« 
any fii.ure confuitor. over lis. what the NIUL ^1 a , nslr ucttve. 

serious discusdOB of tpedfic propolis C ht ^ more ein ^ 

fl£l5 in Mtm NIODA w not a lorm of natural ST 



.~m frnm desien Inrfttd, it i» part of a general 
* ra o„ cn,a»nly not an argument fmm £ ^ ^^ ^^ 

««***« ,h«**> JEl^^wSS -son. and cpcnc.ee. 
wwrt and jurt.ficatiW he ««™3*^ anJ lh . a)nt «™ for nature into fa 

, ,, 4 «,.on in "J22dS2 11- S « " ^uld ** ** «h. mutual integrity 

« ^r^^r^t.cn, h based en ■* «. don, 
"»S^ji^^r?X^*«l^«^ - traasitory 

pp*. btt ead.tne oriokjgiejl indrtermmsni. 

Type ll- umoiofcj™ w - n ordcr tn act m 

p^-, « ontdogK-allv *-^,2lSSSLl5 The problem rth 
NOb An ontolog**! £>!>* ^^"V Jl U nornudl* absent from the vrtWnatural 

r ssjsrs^Sd'. Si* .*» **** .**. ■«. ,*«* 

S^sn, un^tai *-* it undcrmino ft* my integrity and auto^y o, 

I r.w^loev and «icn« nflOMton seek to uphold btvju.se .1 tmpi.es 

JSSS ES^St or secondary, cause which ,*«. fc 

u« iL^ ii-ins arc viewed as disruptions of nature by God s iiwer- 
njtinR arc- aratcd by God « «•** wWi intrinsic, naturally occurring ppv 

real oroWem for NTODA. but this is not particularly surpnsmg or unaso.daMe. ma 

22fe theoL. In shen. my scientific theory is multiply ^^J^to 
we cannot moid the reality of multiple instability. What *db scholar Mft* 
^ i to bund , nt^-c » i« dinx«^ into her or ^^j^ M»« 
thedogv and «ience. In my vim the bet r«fx.n»c b ,o late a what .f stance .0 thU 
probll: be ngo^rfy <l«r In acknowledging the multiple int.rp.etab, ,y o U i&™ 
thcon. m choo S ing one particular interpr^t.on. and .n ccrwtngtbal th., appro c 
,o NIODA is hypothetical and tentative. With this stated up front, one C«1 nrOCMfl 






-|«r as BOrfbta about what lh« intcrpreiatkin wnuld tell CD about the world i/ 

*Zff true, t*^ 1 " ""'s'" '"" ^" *"" 

CorfV rtfTJon ii ii ' rrtiurfJ fo.i lufurolcotttl NIODA doci nor reduce Cod to 
l ral cause because, according to the philosophical interprot.ition of the candi 
a"' ineW in science, there are no efficient natural causes for the specific event* 

"JTStt **«" « Wdaal ^"" "'"'" NU5L,A b cn " ,cly consi * Wn, with ,he 

h ^ of science in methodological naturalism. Neither theology nor science will view 
la" js n proper part of a scientific explanation of the world, wh as when an 
licit reference to God U hidden behind the rhetoric of 'intelligent design'. More 

Surety Godi diMet ac "°" 3CConl " ,g t0 N,ODA wiU ** hidden "* priDci '' le *"*" 
Litncel because, according to ontological indctenronism. there is no natural cause 

fee each «wn» *n que«' on for scie,J,:e '° diMOVCT 

MTOIW is nor BW»( lo a&lias mimckf Obj«tive3y spe«al <fa*ine art* 

.ulport and fulfil the meaning of God's general acts that provide for the rtgulant.es 
f Tture e«.> a* they go beyond their mean.ng in surprising and novel ways. M.«. 
^arc no. 'miracle*' in the Humean «n*e: they are not .nl<r«ttho« by God which 
S *e ordinary regularities of nature or folate the tar* of nature that we 
22* to describe .he^ regulanue, ** are they what d»kp» fa«^ 
Lm nveant by miracles, namely the nature miracles, the healing miritta, und Ove 
SS«dbU miracle of the .ncamat.on. Resurrection.and A-*-*. • r^«- 
SlT which involv, the ttansformation of nature as a whole and with tf the 
tnmfbmulicn. of thi- laws of nature (Russell aooil. 



QM-NIODA: The Proposal and its 

Assessment 

. •- rt f ^nook have been espiored bv diverse scholars in recent years. Many 
BiWi^riphy by the milhiU (Ivta here. 



I 



lOHFK' I 



describe* ihc behaviour of atomic Mid subamnvK 

Quantum mechanic*, u • founAl « IolH ! ihcory in comemporan, 

particles with eitraord.narv *"" f> . , reblivil ,. Ieadj w quantum field theory 

physics, which. when con W ««M«* ^ and slnnp 0™, Y« QM 

an d. eventual,-, u, .he I^Z^Z^ W conflict** «* ««* da.e b*k 

„, be mirrprctcd m ^J^^Kr**** ««** < Hwbert **> ***** 
w te for**** and whuh rnn-n I W Heisenbergaw form 

..tf Hm i -in adop. ASSISES 12- roed » aSa •"* nature 

rf te Copenhagen S^^^^X^™^' ' —****'' ,ha » 
^ontolo^Uvindetcrmmisn, B J^^L* caUMS for quarmim offlIS to 

mlure provide* S^S^XSi^CtontoMcdly to the propagation 
Menr. While the S<i « M "^*KS2i^ SM i„ rhe form of potential energies 
„ & «« fa^ «- '^" ^ 'TurSg Muamum even, or collapse of the 

ware funcuon. The ^hrOUiogcr 4 ifticrprcUtion which forms a 

r^sESSS*^ •-- - ~ ^ - ta 

.£22 £25 S£-£S— *~ > - — - 

into general "issues and crucial issue*. 

General Theological Issues 

W He, QM-MOfM respond* to «x key FAQs regarding N10DA 

T"t£?o22"£22 512 - »«.«» »<* *» — ,-s 

Because nature B iruirtcimtmsnc, uou *«-« .u n „. m i-.ntLim 

STwhich supplio the Mtl and formal causes, to bnn, J«^S 

mechanic, not to out ignorance about the i»fid With it oBjccti P* 

. te ** brief chapter . «■ nn, Ml such cntid M « —bo** ««■*— «■ 
challenges to uBm, ae.5telta**n bowl 






is achieved without contradicting general providence, since Cod's 
" KB. being non-intervcniiisnisi, do nol violate 01 suspend Cod's otovim- 

' d * - ^., ,,,„„,, d i ifrr quantum \nd in eflrer - Mftiml (*(? No! QM-NIODA 
* rc duce «od 10 a natural cause, became, according 10 ihe philosophical 
d ° C * "^stton of quantum medunlo depieijKil here, there are no efficient natural 
""ft* a *P«ffi« ^Uiintum event, if God acts ingelhcr with nature to produce 
11 rriC in vThkh a radioactive nucleus decay*. God i* nol acting ,u a naaunl. 

*Mb G^saOion at the q^tum (eveJ hMcn fntH *kn«> Here my r« ? on« b 
v ?fcr sever*- reasons Frrst, » stated above. ,11 prop** for NIOPA arc ennrely 
^.erT^h methodological rutnratat, Second. G*d* direct action a. .he cn-an- 
* tvcl wiU be hidden in princrple from «ien« because, pvet. th* philosophical 
Ari'r. of OM .here is no natural cause for each specific quan.um eveni 
^S"o discover, -ttiird. and al.em.iivdy. God, action will remain hidden 
, or »««*'• « „ffl take (he form of realuin B one of ItMnI pol«l»b m the 

[ Z^Z«™ ' - - mu-p-htin. subatomic article, « a V-*£2 Si 

2J2 ml— «-? Here my re.ponse is Yes!, cnn.rary to Peacock,, who 
^dte reSance of quantum incfc.emt.nacy to die problem of dmne actron 
'^- oiTZzo&c c^en God cannot know which potential state wdl become 
According to J^~^J ^ thfrcforc what , be future tra^torv will be for 

S^SsS: with- ^rs ^=rrs 

^j. Moreover. ™« **^? "£ SchrcJinger equation (although h would be 

i, by predicting it Irom the present). .-„.._„ l0 p lkinghorfte, I do nol 

bdievc that QM-NTOUA makes dmne aeon «p«d* l» b^ 
HO, ,«6^»). Polkmghorne has aCtuaUv ^J^J™. T.he in.ti.d 
NIODA. (Q The first fociKes on chaos theory ^^^Z^ in *«. 
ccdinon, are amplified ; npadljr ""^^ £ gS- -»i - *- 
Some ha« speculated that ^^f^?*^ .heorv referred 10 « 
iniiiai changes, but W mos^ forward, we need an exp 

^imimlology' .hat urti.es quantum ^S^SrtS— »« 
S f- how quantum indetermmade, «^J^ J ^ pfl)Wcms . 
bSe search for such a theory has ^^^^ be&rett c«togQM« 
According to Polkinghome. we must first ^ ' ^° b ™ , onlpctjng .n.crpre.- 
arelUb.ebasisforMODA.iii.Quan.umph ^ ^ ^STS a specUK 
■dons, including de.erm.iust.c ones, ll is ***** 



ROBJ Otl t" HS K»* SBI " 



ol ON , ljnte this m.erprc.a.ion may turnout to be uwAd. (".nher, 

mtrrprewnon of QM, ■» » . rf Bppjlrllu . yield ettcl m«s- 

-*■ ' JEffiS dX Mdton «*«■ to quamum «efc»5a 

mfetamtauy pi iadpl« <> 4 » . guamum behaviour arise nnl> in 

.«*, b. 'eptodlrt be«« %£*£?*£ JJ £L*te re*tr..io„ of their 

ctonwet ol G0& «CtiOB«n ^^AR&toSrtroeJH** Ae relevance of quantum 

chaokgr ^SSSta Ac classical. tr*i»eoPi« «rkl tlu, 

both underl.e and p« n *£* jfc <** ^ ^ fa 

do not depend on chaos to ^f \3 '^ roJth „, NIO r>A. bul it » no, . problem 

For QM-Mi'^ w -riiirfmt of Bohr* 'two worlds solution to the 

EpSZttS tha, they oTcttr no. only a. Ae micro-macro .eve! of ^ 

££2T*nUo ta .rrevrrsibk inaction, a. the rmcro-meso and the 
interact,** Bwa Uinj ^ mcaiUrem<3 , ts ^u, ori | v 

""^T Si ^Tao <-> occur a, any ihne and pfc* to A. universe 
occaMoraDi. la tac. tuwcv "' u "l . mkf0 . tn « ,asvvdl as micro-macro, 

JSwT S,colas Saunders has offered a lengthy cntiosm of the «¥-«•*«- 
Sn protect S g^eral ."SDA") and .he QM-NMDA project ,n patmul r 
SSS<ZSmSm die case being made far the nradiuonu! uadcnlafld- 
S rfGcX activhy ut the world M cxlremciy b.eak . . . (and thai «*W«* 
Ll«X cn M -> iudsemen. which h» been quoted faqueady (Sauclders ^ 
J2 1 A deuilcd rcL.al B Saunders would rehire «*«**£ lhi " J 
ShL here. Wedey Wld^n. however, to Placed a carrfuK and I W« fa. . 
, umrM ry Of Saunderss argument IWildman S0O4), ^ I *h*U «* » hc,<; l ° 
challetiK boih Saunden and Wldman (see n. } below*. 

Aceord,ng .a Wddmu. ihe a, K u, n en. advanced by Saunders depend, on fixu 
propositioru „W conh.ne.i6a provide '.he most dcmand.ng =*»»«*" 
kdeqeate dK«y of SDK. Indeed, i. consn.utr, the Criterion at ^J™*? 
proposal WWdnan poses .he conjuncon as a •.e.r.lemrru: W "JgJjJ 
(2| incompa.ib.fcm. fj) non-tmcrvenuormm, and (4) ihe -slronB ontotogM «« 



laws of MlTi«' By the lat.er Witdman means Saunders's view thai the 
' | ,, K Uws in quan.um mechanics refer .o "principles or deep structures of 
"* c lhat s.a.i»tka!l>' (govern e.i<-/i miAvufiail rvmf wi.hm an ensemble of events". 
^ Mtian eWaU ''w' '•iU Aeons', of SUA fart tt> meet this crilerion'— .'he ttlralcmma. 
u ■ ami/ii* IH» ^1"" "I advwic*, each advocate in .he QM-MODA fork! inter,. 
:<£ Iht "praiects" his or her version of SDA by wcakcmn&or rejecting one ..r.he four 
UOn >sitiora defininR the cnicrion far success". ITie fadureof SDA proposals .0 mee. 
IheU-tralemm-i atcounl*. according 10 WOdman. for Saunders's dismissal of these 
MBoasab (Wildman 1004: S7, 4>. 4}/lablc 1. tf). 

What .hen. of .he leiralcmflia? Is it a valid criterion of success for SDA propos 
u.rAh ks Wildman himself caustically stales, if DM strong onlological interprcU.Kin 
« correct. " wc ck» n.11 need . . . iw chapters of [Saundcrs'sl bock « a bunch of 
r^nrn 10 conclude thai a non-interventionist account of QSl>\ is impossible- 1 
Tu^add .hat none of the scholars searching for QSDA (QM-N.ODA- Jewthe 
r«ra!cmnu as rcp.esen.ing .he "criterion for success for titer proposals. None 
,lTat weakening or rejecting one of .he four propositions" u, the tetralemma 
"let to iwoid hi faiehrt verdict The reason for mb is quite simple: Ae fea»to» 
"Ln^any^f-^ur^ory-. as should be obvious; an mcompaMbths, accoun. of 
Z S -n-entioite objecve, special dt.ne acton .NIODA, r«u,re* .ha. «»» 
Srih rWeueaaftriSta but a strong on-.logxcal tnurprCaLon of the stochasUc b» 
Mature (if ^h an interpretation is even cogent) means ,ha. nature ts dMcrmmum; 

* Cf-al-LnsarelogiS 

pciibTdefiive "the cn.exion for success"' for SDA proposal*. No, affirnnag Ac 
Son U no. a weakening of such proposals", as WtldMan dauns, because .taj 
S compromi.^ by i« inabihty .0 ^omplish a loped* .rapeaaAk laak. Indeed. 
Zq t«Z) oS support for .he tetnrieaaa. a "fU.foo.ed mtstakc.' 



„e mu« ac«pt a rtroftg omolog.cil inlerr«tatKin ol me u« MUrphv, 

SSS fo Saunders's book. He abo rridcta ^' »^ J^ h ' e 

prtmdes h.s own reason lor why SUA prop .^^ ^^i, 

rooted itv Ae an.ir.ontv of reason: causality an »f»« «« ' ^ ,„ wddmtI1 , 

macdlai aoka w* presuppose a "-]»«** ^S^ea»S Lpo-lstnust 
Kants arguntcu 'applies cquallv wel « d.vmc MgWgJS; , J h 7s eadoae- 

iaeriuM, fail (Wiklman »« W M, «^ r W JSSa-«to Snd» «rf«-w-l 

„Kn. of Kant, ttttad, I believe .ha. the search for "J^T^ JJJ ,„ whlCh K,n,', 
CansalitMun.cuU.iymligh.oftJM.r^ua-w^^^^^ M 

.ncurhyM. on .his poinl a. b-t « '"^^ ™'^.e Kan.s view. 
Wudman-J atiide, lisu fv« powerful urgumcitK .ha. seek 1 






ftOBtfcl IOM- *< "*« 



| t**^^?^*"* «• ^'LSd rfd-we. ta cample, the 
many of fee ctoskd pop* *° «" £ Jrd ouW tendon- s ive rise to such 

iW^-a^^^TJ , Seal conductivity of ratter. «hite the 
fauurex as the .mpenctrab.lm ana a phenomena such a* 

,upcrtor,duct,v.ty md .he innc j* i (or mntinut v US creation): 

experience lh« « «*« ' fX'nc. of the general f«tu^oJ .ho classical 

Thus what we routinely take * SP™" r prnpcrt.es during both 

^ s *fcu ¥ byW?M^ HIfawol:as5H501 - 

at the physical *nd U* cvels of comply. r«u]™g m .he nco-Dawn* 

evoration of Ufe on Earth (RusscU 19*8)- ihcoloav and 

In previous writings, I pointed .0 a wa.ershed accomplishment in tocology a 
J^n in the ^Arthur Peace* shifted ^discu^ **»«*» 
conflict model, law versus chance; U urged by athcrt* such as Jacques Mottod 



iiatelv a formulation all ion often accepted by Christians who reject 

n s to an integrative framework, law Mid chance-. As a mutt of this Shift, 

Ini "could Claim .hat God acts through huh law and chance to crea.e physical. 

j^al and biological novelty in nature. Still, the meaning of chance in this 

*^^ r not be ndequalc for a genuine seissc of iMB- m tcr%«rtinr.ist divine action 

01 fie c";nu in time. 1 suggest that we now face a more fundamental shift in our 
P ^„,n of law and chance' in light of quantum physical • shift from chance in 
SSohflks («bert Chance as mere epHcm.c ignorance of undcrlymg causal 
« nredudes NIODA) to chance in quantum physics (wbeK chance as onto- 
Cainddcrminism is open to NIOtMl. Rather than saying ** God dcist.cally 
Xs the endless unfolding of the potentialities built into nature at .he beginning. 
Z «rlv Proponents of iheis.ic evolution seemed to imply, we can now say that 
dndircctlv create, order in .be ctariflU wnbp by U) directly ere., mg a quan.um- 
hl il universe with the properties that give rise to many of the phenomena m 
rSaJ world and (») by acting ducctly in time as the continuous creator m 
LI Sdtrough the indcterminism of quantum events to bnng about novelty in 

1— V.1 and biolofflcal realm* (Russell 199S: 344-6). 
P T„n th-. God's .ction a, the qu.ntnm lesx. can be *. - bnng.ng 

hlu. " non-intersentioms, mode, both the general features of the world W 
£ic ta i« of tenet p**** .or continuous creation* and those sp«.fic 
events in .he world to which speaa! province teferu 



Crucial Theological Issues 



Crucial 1 !.>-»«"&■ — -— — - 
^Ve.Kenowre a dyto m ov C dir^^y W theke yq uestions m medeba,condivineacUon 

iiid (non-relativistic) quantum physics. 

Ow Cod act providently (g^eral and/or special) in all, or only m 

tame, quantum events? 

Sports the Cairn ^^S^S^SSSSSSi 

viw , all quantum evenu .nvolve a ^^"^-J J^ (Mur?hr « ^ 

God acting i» ail quantum events supports the thookg. «1 da.m ^ 

than sustain the existence of all events and p^J^tu. compelling way 
p„*,cs with all that naturedoes. tte *• J-^ SSi^E **/* 
option seems to violate tJ.epnrK.ple of .uftcuntru^ ^ ^ ^ 

Lid occur without sufficient pi. '^jS£Stt' : God^dtae, 
other hand it underscores the 'specaV character of speoal provK.cn 



. j-t not orilv because their indirect nuicnmc :. 

=5 £ r::s— -- - - — — — *- 

»tti>e than and ^r'^.^^vene* of divine cusali.y wuh Ws 

,„ 4un , QM4WMM «£»£ ^*S» Evidence, for i. .nvolv* l 

, *«M pr.wld.nccR r^i^S^S JmSev* sto« k truly 

differ to whM ^^^J*,^^^^*-^"**^.!; 

and .1 if *«*<' P****** rr^dll «fthe general situation Itself: - wonderful 
abKrti^ spec,.! | M W I en c because «i ^an ^ ^^^ ^ ^^ ^ 

JESSIE ^mL to e*** *** end not theomeropUon^UaUe 
^^r^-^nC aT^ted * *• P— - 

phatk "««« of theological language, 

U ) QUO.MH ^-. Mm aeon, and the problem of human fi*dm> 

The Ibkm of ft* «ft » formulated to *« modem period, as Ac foUowmg: ho, 

«**«**" ' ftaaaar <h e p r0 blcm arises only on an mtompaMtlt 

^Tacln™ £S* £•*£ ■ -*£*■«. M-v scholars. -" JM 
„Senl m I a way oul of the .mpassc pcrtup .he hunun m.nd. .hrough «• 

SlXough .ducct Zhauc ac, which then mdiredy ^^"^ 

mcbodvvia .hJcentra! nervous system. maWng the «n*t«cm of free chows po^k 

£Ze ft. bodv b no. denned mccbanis.ically. This, However, m* a con^n 

howdoweaJlow^sanbn.odc.crn.me.rKq^ 

Til altow for my own m ind/l>ttin u> de.ermtn* .hem? I will all d* -he proWcm 

of "somatic ovadcterrrurunon' CRui$cil aoou J17-1&). 

Minion . .ha; God acts to ail qoanum, evenU to «hc un.versc un. ••" 
evcJu.iXTorgamsrns capable of even primitive levek of consaousncM. God .her, 



1 .cfniins from determining: llic reuroplmlologlcal outcome* we associate 
-Liu choices, leaving rOOTI for top-down, mind-brain causality in 
*" I Kif-eonseious creatures. This would be one Maka of .he standard 

• Jo the problem of free will: namely. Gods voluntary <>r meiaphpicalry 
' „*lf-limil.i«i»i»- hut seen now as.a .emporal development of .he Mutmnv 

"L™, » maximum. God aboabM.nns from acung. in lho« quantum es em-. 
lnT ?7. -™ bdirv dispositions resulting from indrrea central nervous s«iem .rij- 
« lh«W -Mowing lhe developing les-eU of consume* .o ac. ou. .her 
^L« somaU«lly. Hence God bequeaths « no. only die capaci.y for men.a 
mten " , , coj-j jpecul acion in evekuon and the resulting nse of .he central 
^or^tem.bu. Godalsobequcathsto^sthecapacityfo, freewill and .hecapac.y 
r, our choices by providtog * least one domain of genuine indcterm.n.icy in 
rJTiS ^ d^hions, ^ approach .uggest-s a rough a^Jogy b^een 

ttSy lo^cd quantum eventv and Got* action in htagh, *«• P-««- 
f ' i^Sm^urerncnb) out of quantum indeterminacus (even ,bo« 6 h-and 

I radically different from the means by which God does H )- 

M Omntum physics, divine action, and r/ir challenge of theodicy 

u ( .hmdi™ of course, is a perennial issue for theism If God » purity 

prtiw .Wrtin .hf «.«.**« f*™* ™*« ^ . n v „ -li-lim. u.k^ mitigates <gau>* *« 
will & o« the bondage ol »., The -^^*5S=J!C5» • ^"^ ^ *' 

diviiie/humari agency and, m particular. ^ excessive oep . 

gmof creation. 



_ ftWini! m nature in tho w aie * ^hcTc human 

why does n.»« God act "•FT*" ""J " rf „. tal m «d CTTOptWaKwB 
taedba J, unaffwed. inchi *ng fl* «« ^^ | e ^ w .heod.cv thduld be 

mlutimtf I believe th*. .he »*™ vj^tfrin , folly developed theology of 
^ght not ™thin .be d °^ °^ v aC , tinn . , belief thai .» fa only here tha, we 
rcdemr"-" 1 » R«invct.on **"*£ ™ dy denaB d*-H*i S M» thai wiU have 

„ffl find .he •^ t - iwn ^;!'^ „ imb , R jUl M* * «V ■*, the problem of 
fta form of Ac cm« and the «nj » ■ ^ ^^ pmpw& , i ndllduis m y own. 
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THEOLOGIES OF 
DIVINE ACTION 



THOMAS F. TRACY 



Modern Misgivings 



j «.„.!.-,* f^rvsnse lo the Rrowth of scientific knowledge insists 

SJJSIS £S S*- oTand Gods relauon ^ 7 H d 

^TSSvfciBbm f« example, remark thw wfaa. * are learning m physo 

'^1. ^ ha* purposes for hi history and it concerned with good ^ 
:^uZZ™£*T*. **«**"» — from ** robust concern 
rfrL .Lv « left with * nebulous Ullinuie so Abstract and unengaged thai 
H^t^oZ ZL£m from lb laws f nature" and this makes the concep, 
2 -^T3 S m U <h ^ unimportar,' d»* *4^>- Tfce net effect of our 
l^iTJLnc undcr.id.ng, Weinberg to -id. h ** ™= «£ *• "™«~ 
S» Zp^hcn-hW. Use more .1 *ems pointW (** •«>• We.nbcrg has plenty 
Sst.nZb7° comparrv fa, rnakrngcla.rns of <lus kind (eg. sec Monod Iff* Wd»B 
JTXSSJto *ft These large-scale «Ddjri«. Mdi «* 1 tajotf 
tabids of physscs in* .r^phystf, and they ou^t not ,o g- «-£**£ 
when ihey dim for themsehrs the lofty auhoniy of science. Nonetheless, w« 
JSLSd reflect a widespread respond » the picture^ the -'^J^ 
Mpkcr hi the sciences, and .hey vividly llutt* Ac ^"^"TJS 
faSfamaopor^y .hinkm who wish .o show the cohere of the. rrhgious and 

TfjTi£ a subset of scientist, writing in a polemical mood for AMjwri 
public, who proclaim .he end of religion ... we have known iL A Mgn.fici.nt number 



©gians. nol 10 Ik cnlircly outdone by a.rteistt. ton* concluded t'hil thinking 
tiod fflutl fundamentally change if lheiitie religious traditions, are lo partici 
f u ]]y in the intellectual world shaped by ihe natural »cwcv Writing in die first 
Che twentieth century. Rudolph Bullmann sounded several theme that recur 
. a nd ag.nH- The defining mirk of my.h, says Bullmann. i* .hat it conceive* of 
nJ jc.inp in * way thai breaks into and disrupts .he continuum of natural, 
historical, or psychical events— in short, as a "raiiaeiV" (1951: 196-7. « ttansla.ed 
d nooted by Ogden 196U 91-a). If we aacpT .be scientific understiinding of ihc 
YfH m i unified network of cau*c and effect, then Ihere n "no room f« God's 
working" ' Buhmann iW- (>■>), and wc must give up the idea Out God M* wiihin A 
■ w |d 5. hUmry to affect Ine- courie of events. This general pattern of arulyM* i* 
,ed bv a luccesion of modem Aeologians. Gordon JUuiman, for example, notn 
diat the scknte approach the world a& a wrh of inicrTctated events iha. must be 
undctJtood as a self contained whole' (1972- <iH also 199* 171). and he conclude* 
foil in such a world acts of God (in the traditional sense) are not merelv improbable 
jitfics.lt 10 believe: ihe>- are •literally inconceivable' d«r >M)- 
If these diagnoses of (he intellectual situaiion ire correct, ihen the prognoHi a very 
r indee d for one of the ccn.ral ideas in the thcistic religious tradhirms. Bolh 
Lemilk critics and worried ^cologians acknowledge .he historic importance of the 
.oncer,, of God as one whoac* purposefully .0 call Oie world into bring and 10 guide 
its history ludaism. Christianity, and Islam .ill include in their sacred senpturcs a 
rid, collection of stories abou. divine action. Toe God depicted in these teas no 
only creates and sustain *0 .h.ngs.bu. also actswi.hin .he worlds unfolding .history, 
affecting .he lives of mdividuals and communities. This understanding of God has 
in«ma.elv shaped religious though, and pracUcc for millennia. 

Theologians havr long recognized, however, that the language o. dwtne action 
reverts difficult interpretive challenges. Represenu.ions of God as an m.enno^l 
S are a central, but no. ,he only, way of th„* lB g about God in these .radiuonv 
and .he narratives of dm* action are tbecosd^ diverse ,n ,he» r dc*K^ >« *e 
character and purposes oi Uk d.vme agent M.Klern Bten-y «d h ' a ^^ 
^p ,«*« evident th, complex rela.ions between story and hmory, he sU.n« «e 
npieally iheclogy in narrative form. ra«hcr .han auythtng we woukl thmk of as a 
SS «P*Tto unpacking .heir theo.ogtcal content what cU.nss abound vm 
action should we make' if. for example, we do not trea. the slur, of he ev ; yt •* J** 
SdtLpcopkfrmsUverymEgyp.asasUaightforwa^ 

dte (if^hingi should we say about what God did? ^unn.ea of re^us 
pracUcc rie these imta. «d proclaim God's mighty *£*£%££ 
LlogUns prepared t» «plain. even to qili» general m "****<*£ *™£ 
actualW does' Ih,s duficuhy svxs vividly Uhistialcu in the plight of .he Wbhcal 

£%£ «l» recognised , he baport^ of «a«« abou. di^e *^^J 
tifyin. God s nature and purpose*, bu. who found themselves unable to explain «U 

their puvJcntent and reticence was precisely the wurty - haxc n,ted abou 
viabiUty of the idea of divine action in an age of science. 
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. , M o{ divine action are not. <* «««*• ,hf ont >' 

These misgivings ,ihout the J*" « ^^ OTd „, undin g 5 „f ihc world. 

challenges inspired by reflection on" r ^ ^ ^^ ^^ fcr ^^ 

WrinW< remarks, for ««* £. . rf , hr v^iAinftly small place we oceupv 

and Was •* undrr£Ul bj ; ^TZm bv modern «-n«lW VVc must also 

. hc cn omi«» of -S»« n ™ soodnes*. gis-en .Kc long history of struggle. 

MO* with quests about Go^ ^ Jrt J „ fc , .,,„ focus here just on .he 

auc *ion of divine «»on: hut n *£"" ^ ^ mlltm tcK linked tt A* idea 

Ih , t ^ KtSAfl °«» **J JW» ,, ul rtvBbcw, throughout .be 

,o be mtellipble, .hen ^ -.1 1 ha- tapjo ^^ ^^ ^^ ^ 

enure network of trt«log>«l *£T"*J ^^dmg the person and work of 
opto at the Heart of ^"^™ ^ , look « the reason* for concluding 

of these challenge*-' 



The Argument Against Divine 
Action in the World 



m . s that nowal 10 the natural sciences in contending that 

actioaAhhe^r^mends.^^^^^ 

ft, K » t . ^•^*' MaamaK S U ^Zi,fL the wo,tda,,d aes purposefully «° 
HuiGodfafl*-!*^ A" 'assert, that Ji^JESi (p . 6^-thereM nwreu, ln 
*n h »»b*» Tobcinfiniie .. »j>* J^^^ta, c.*^* itself es.abUshes . 
wperficial parade here, however. ««« »« property « » * ^ ^ H fey 

^.ne ,ha. one of *• «-J^j5 £T5S2« .n.,,v i, «b ^ 

.aKMathb .l^edoe, no. enlx! hn nrfe. «» lddl / anJ<oonot at.c.n> BTTtaiB**^ 
B U nheUEd«e ml r U .eem,.vd^^.= ^M^' or ,„ ^daW 

fa««U. , '•« « be rested b, ^^TT ( OI><<p1uil .^nsbctween 

^ p by,^» W b T ^God-^re^^^ ^ ^ 



, ^ouIkI. A numbctof MieniiMi hnvt supposed lha. this religious idei.hu 
iririveh nmkrcttt by the discovery that chance pUy* w critieil i role in tht 
"L of wtn«. especidiy in the hbtory of life te.*. Monod i 97 «) This startling 
■ „ a y appear! to be at odds with theological daims about divme purpose (a 
C0 ' 1 " 1 ^heotogiirH, on the other hand, have tended le locate the crueial problem in 
21**, wmen web of causal necessities described by the seiervres. In their v.ev, the 
JmI rtfcn "f"»» Ml bw appears to push divnneaetbn out of nature, unless *a. 
, nk« the rwpslatabre form of a mil nculon* imcrvenlion. 1 wiU «.gg«t below 
S the seeds of* reply to both difficukici may he found hi the combination of 

*rSfc. *e way in which Buhrnann makes his ease against the continued 
rtSy of the idea of divine action in the world. His position involve* 'he following 
pattern of argument: 

The idea of miraculous divine intervention is no longer acceptable to modem 

ILn beings whose unders.andms of the world has been duped by the sciences. 

, CZil « «o undersundinj events as 0« U rring with.n an unbroken 

, S^^SSSS eourseof events tn the world w.,1 di^n, -he causal 

continuum of nature: Le. it will be a miraculous interna. 
+ ^ the idea of particular disine action in the wodd must be given n P altogether. 

Many Italians have found some version „f to argument to be highrypcrsua- 

2 1 Z have looked for ways to interpret the idea of dfete acor , wi^out 

I? and act, on particular occasions to affect the course of history. Bulurann 

^.f^ud^S^SE idea of divine action by movnng it <*> of the domam o 

atablished the lawful siructurc »* ™ ta ^ "£ ^ '„ ^ ^ did not wan. 

s^i£saa^K22iass-- 

as 3 Whole. . , - v u. j^ e r^si. tnlCTprtUNT 

If the argument itched above « correct. ^J^taJ ^ ^ t hi, 

urates .viable ,o '^^SSSZ^^^^ 1 ^' 1 
argument? All three premisses raise comple* .Mues. ana 

each in turn. 
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L^crs.ood .r. .he ^f C V" , S rw , ll ,; nir b«to U tof«««.r.rti™t« n «« 

«„*.« of nature, nunute h » J™ u , l|nlC( , bv whml „ critically mtateL I, 

j^rel W «« 7 ** 5tSS« care about *ttf *« sdmett rww to effect 

w.cnct* but we need .o think* , th i * nse ^ ^ rf ^^^ divinc fo^^. 

Do the neural «d»« "~2I«i«e35tarf^««***e«l«l«a*i 
fiooj 1, is no. easy W seel ow < u ^ ippear hoWCVCr , ,hai ihc oaiural 

rf Kkmiftc inquiry to dw JW • jn , ernHi of immmt ni awd 

***** re «*m . " pd* -p » JJJJgj , „ folk** that saezaist*. 

.rfrteasWp. «*« «»« rSSi'X SS explain -he event .n quest,*, 
fa«d with * tmifh C»S*. «ffl <onC X J", , hc sciwee4 provide no bad* for ml,,* 
r ,rher than <*» H » -J ^1^" VTi cL Of this sor,. 
out in advance ft* IT^ * "^^taid« »e»ce rules then, out in 

pnn£ir W. but -J«2^2 ™« £».»»« —-PI ^ « 
Hamc. of course, preserve d thej u*- ^.^ ^^ f||||m|! 

« never be in a* ems-cmc F~ "°^> Rubied a ^ bu , 

«« «,-,. .o.. Hume s elegant ^-"-^ e Qf .^ 

ta uught « » lex* for natural*^ ^^ ™ ^ believing things 

Mrid ant.or.-S intensions by »P«^ ^theological reasons lo resist 
ta addition to these cpistemse prite £« «JW» & ^ 

^ «* account of divine -"-V^if ^.Tdf v Hcrf-, Wto L« gh. 
Iha Ac idea of persist. M JJ^SS »2l however, tha, lUtt have 
»d moral goodness ,n ocMob h « orporurO ^ . ^ 

^ re^n, «« U, rule ou. th '; ^^^0^^ s cL.dch^toa^ 

ft« cr«t 0r of the ennre 55^~2S««uf« it »p«n thai sonK of 

oripnai crcaUon into wmclhing new. 

Scientific Explanation and Causal Completeness 

The second pronmof the argunten, can be read in -ore than ^J^JJg 
pbusibitity owe. something 10 this *mb, g uity. hnt. u can be uftcn "*«**2 ,hev 
£ S^ are cor.rn.Ucd to ofienng comp.ete ^**~Z~££Zi 
C»n_ TT,is ,s «n.p!v I remark about the «rategy and RMb ot the KiaKW; 



i In, thJi tlnscxplanaioty programme w,ll always l)e su«C4sfi.l Second, it .nay be 

",' M-ejiinethBt the natural science* arc committed in the view that every even. 

^k-ieni cat^l conditions in the prior history of the world. Tt is this stronger 

, * the second pre-mfcs thai is needed in order fal the argument to r.-ach its 

\,Lm if nature forms a ckised system of finite cusev then it appears .hat God 

« Tn"bc u-orld only by breaking in upon * ^ ****** «- '" rtajl * t ™" u ^ 1 

Should we accept this strong version of the premiss? The truth of universal oud 

JKli*, ««*. It is sufficient to adopt the merely methodol^c.1 and 
'„" i ,ll commitment to causal completed expressed b, .he firs, re.d.ng of 
T m mL Nbr have the sciences established the truih of universal de.erm,ms m tt 
Z X esuL of their inuuirics. The ,uestion of whether we M a detcrm.r, 
Z v 2l£ » left unsettled in the curt** state of science, and h „ , l.kely to renuur 
L for some trxne. Quan.um theory is teievar, here to questions both of sc.enufie 
S d aX "enrific fadings. On the o*e h.nd. auan.um mechanics shows that 
TSl can aerate a powerful explanatory and predierive system w.thout wsummg 
^il 8>v«"S «P> «"* "*0««™ ° n thC ° l,W "and quantum 
^^int g.ven an onlologM interpretation in terms either of mdeterrn.n- 



Dime Action and the Structures of Nature 

VfflAw.1 the seeond prcmbs, the thud P remUsdoes not follow, and the ^utnem asa 
Without ne sv i mancr 0ur m|erat „ m Iluppin g 

llion. It is important to note .lul .toi pis an> »on a , JTC Miuctuted 

,^n described by thetheo - ««« ^SgSJS^SB- 
„ such a way tha, the 'choice' between them Q wd ha« *W^ " ^^ft^, 
conditions in .e pnor history of Ajj J ern -J u ^l ft ^^^ 
difference to the subsequent course ot events. OD Be ne og. 
whether these- conccp.u.l possibilities ,..m *****»*+2Z£ *«-fcw 
way of concavng of div.nc action have . lheolog.«l role to play. 
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«, .long m « -*■ witf.™r W ' *•* to »" ' *** wmC °' ' hc ^'^ 

r*W £ ** determine whether i, is «rtb-Hfc «• P»«« H^opll« * ,11 



The Theological Context: Multiple 
Modes of Divine Action 



Creation as Gods fundamental Act 



ft might be argued *rt theology doe* not need 10 data that God acts a affect (he 
cnorW w*5 -whether ill an inien.BtM.fliH* « BM-feWrvoitMnKl way) once 
Z WWMa totorr b under way. Suppose for a moment that tf.eJip.mcm we put 
r^ed had succeeded, in tor ease we would gran, .ho. 0* «MH ^ be 
understood a> 1 causallv complete structure and thai God doe, no. intervene w«hm 
S *™re This v*w entails to. C*d ordain* to entire biMorv of the mh 
TaTTr cr^tion. By cs.ablshmg the I- of nature and specifying the urtol 
oLrtbas under which those tows operate. God determines the subsequent course 
Of emu In a wild of .hfa sort, everything that happen* can be regarded as an act of 

God in at least two respecis. . .. ,, 

Fir* God rives being to all finite things. As classically understood, Ob dmne act 
of creation, unlike our own creativity, doe* no. merely change what already * but 
rather brines about the sen- existence of the creature a nilnlo. Further, mis act or 
radical crearKurv is no. a one-time event, but ft rather, the act of warning, or 
consemng. the creature's existence at every moment. God therefore ac* un.vcrs.nlly. 
cominuously. and intimately in all events as their ontological ground, or primary 

" Second God am choose to structure the world in such a way that creatures 
nmcion at der,\W. or secondary, cause* in a network of natural rela.io.iships. 
Rather ton directly causing a .tone to become warm. God may heat it by actnt 
of the Sun- Or switching from a medieval lo a modern example, rather than d.rectly 
creatine rational an.rrub. God may establish a spffitn of lawful relationships W 
na.ure that brings about the emergence of such creatures over time. J. wBU be 
petfecth concct to say thai God warms the stone or creates rational animals, though 
God docs so by means of created causes. Indeed, in a deterministic unrnm 
ewrytrung thai follows from God* creative art will be an intentional action of Goo 
carried out by means of the system of nature/ 



• Th» obviously drapcm Ac already profoundly difficult problem of evil. Partly ("' 
tcaton. nuny modern thrill* reject MB»tt*al deicminism in favour of i view thai granl* « 
place in God's creation far indettrminiMk free action 



g, even if God never acta within the stream of events once the world* history 
dec war. God can be said to art in every event both directly, as its ontological 
and indirectly, as ihc designer of the network of secondary causal retation- 
^." if we deny determinism and contend tot .he universe includes chance event* 
**7 jndtienninistk free decisions, then the account of divine action will become 
.mpleit- 1 " * causally open universe it will remain the case, of course, that God 
rtrf cverv , d .„. as its absolute ontological ground. It will also be true tot God 
.'wishes the laws (now both deterministic and probabilistic) whkh set ihe bound- 
L of possibility within which causally open processes operate. But we will have to 
J f>- to claim that every effect of secondary causes and finite agents is an indirect 
Btioral Jet of Godi chance and choice will have causal consequences in the events 
L follow from them, and these will radiate outward in the world's history. This has 

•^plications for divinc a£,io " lo whkh l wi " te " im m ' moraCTL 



Three Senses of Special Divine Action 

The hallmark of the view 1 just sketched is the universality and uniformity of divine 
actum. Is tote any basis within this account for singling out particular events a 

-J's acts' There are wo ways in which this can be done. 

V ir5 , an event may be distinguished from other events because it partKukily 
disc os« to an individual or a community God's presence and purposes in .he world. 
SeW of.hc Hebrew people from senntude in Eg> T t may havebeen.m outcome 
IfuSe nonnal (if surprising processes ofnalure and human history; yc .t can _have 
Icial Mgnifieance as the occasion for d* commun.tys recogn...or , of God, 
Ltint PurpoK*- What makes this even, speoal is not .he mode of Gods a««n 
£7 whS. I no different here than elsewhere, bm rather «»4*-*>* '" 
v ' rr^methine of to character or direction of the unisxrsal actiMty of 
Steven" toTp^'his .ype of epistemic n>.e we will «1, a ***** ««W 

T-t an event may be dM^bM from Other events becai^ it retocs or 

adzes' God's purposes in an especially sien.fican. way. Tnc escape acre* the 
advances C^a pu ^ ^ ^ ||w ordlMr> . 

SH«M2S5S , SSSSS 

acuon. We might single out an even. * «g*~*J ^ , l>ndilloni for its 
particular time and place within the «ndfla £*3»2StoS. of * causal 
Lmntncc This event will be languished ^""^^^^hfaWJ 
history. It will have an extensive network necessary condn.ons m P n. 



„, to univerw. but to. history would no. prod.W to* cvenl without <M'* Vecfc 
«£ w alter the course of ^ development. V* can call Ab an alport* „ 

m l ,ng m modem theology tf« tfOtp. . determine* picture of nature. *■ « 

Jto of which I wfD brfcflT -re hem The biblical nerves »d to font, of 
XZ 5r to, h*r fostered give - *P*c»t role .0 ™^ f .^ r «£*£ 
SSL U human .dfce. in » ongoing dynamic rolat.onsb.p- If Cod s prcv.dfl.nd 
^ZZ.c StoU fa «ui«d enttrdy in Goft MMketf, .hen can we say to, 

Sod^on* »toW« of"" WthnJ or (0 .he cry ol .he oppressed or to to 
rrstoXrrun heart! I. appears thai in . uniformity accoun. all of Gods 
£™ Tto actions MM wfll need to be buih if from the outset. It * 
S^ " «* *<- <^ might do tt in . thoroughly deter— *»M : - - 
have see* every cent, including all to .eft** of finite agents. V*B be speohed in 
to design *«■*«,. « .hen, is no reason why Cod s «-*»» could no, be rife 
But, - ~ h*« also seen, if * ■»*« ".determinism taoour^ of to 
unnWK , whether as chance or as (incompatibilisO freedom or bo h. then the world S 
history in its entirety wiB no longer rbfcw deductively from its law, and boundary 
condition*. Th.s ptov.de* a reason to think that God might act wnhm to unfolding 
course ol events in order to respond lo developments tot were not built into ^ 
Cbflof creation. Theresre ways to avoid this conclusion. We Could accommodate to 
U>,cdictabk results «f indctermifliuir freedom, for example, by arguing tot God. 
in choosing which rouble world to make actual, has knowledge of what every 
Pt.ss.bk free creature would in fact choose lo do in every possible circumstance. 
Th* would o« again make it possible for God to design into the causal history of 

» A number of authors have argued that dm is nut to case f*. that God can bnflg about 
part«uUr eluDM. in to cours, ol events u. i dosed causal order without incrniphi* to 
firJu ami ™. TV most lull) drv*k.pcd propoul r» uftmd by Arthur Peacock* < WJ). 
«ho argB« tha. God «u a, a Broetunng cnstra.n, ... to Bnh* natural qMCtO a» a wholr. 
TW. pSwd - appnbng. but 1 ■»« "P"d *«*« '»». m to e»J it does not »vo.d the 
need for causal openness ol the >Tnictor» ol nature (Tracy, forthcoming 

. ThJ* » known « God's middle knowledge: i c. a knowledge ol conungem truth, ttut 
depend not on Gaff somr.gr will bat Other on to chowes that powihle irre MB 
«mld make if given to ehanee. The .de* ha. iU Dfigfa. in the thouehl of to smeentn- 
ceruur* tbeokwan lxoo dc Molina ' I w| i9»«). and has returned lo prommence m resetvl 
phik.soc*y of rd>gKm <c* *r flmt .9*t.Fn. add>^^^ 
on responsive divin* action. *ee AUtoo t.Wj: '9"-*l' 






wotkl responses 10 'he actions of free creatures. But the philosophical machinery 
.ired bv this I'"* "^ argument is sufficicnlly pnihlematic that it makes sense to 
lore the conceptual options for non-interventionis., objectively special divine 

action. 



The SdENTrfic Context: Law, Chance, 

and Divine Action without 

Intervention 



We tum. then, to the question of whether to contemporary natural sciences 
can plausibly be interpreted in a way that would make possiWr an account of 
fivinc action without inlen-entioru Two scientific preconditions must be met in 
order B launch Such a proposal. First, it must be ptwsibfc .o offer an indeter 
rnini'lic interpret*! ion of the theory: i.e. an interpretation according lo which 
some events in the toory's domain have necessary bul not sufficient causal 
condition*. Second, at Itist some of these undetermined events must have to 
potential to make J difference in to subsequent development of to world's 
hisiorv. In re<enl discussions of divine action, a number of areas of science have 
been explored with these desiderata in mind. Let Be briefly mention wo of the 
proposals that have emerged. 



Chaos Theory 

lohn Polkinghome has given t-wrful consideration to chaos theory, when- wv find 
wicmc whose behaviour depends wilh aquisite sensitivity on their initial cond. 
tLm, producins wideJy different results from infinitely snull differences >n stamng 
poims Giver, o U r limited ability to specify the ininal cond.UCW. to future devel- 
opment of ditolk ^tems is unpredictable in principle. Tin* leads Mk.nghomc to a 

SvskalMrijeetump*!.^ 

,o describe to« systems is an totneton from* mote supple, o. rtcible underl> m» 
struaure in nature. We might .hen conceive of God acung thxough tos mheren 
openness to ,lupe .he development of the vwrtd's history. Specfkdly. ™*?»™ 
*«» that some chaolic s^-ems display pathways of development so to* d.ffer- 
Sri tlu, to matom.t.cs describing torn approaches •£**£* 
| uute density, where there is no energy difference bW. *?**™£^ 
suggests that we might think of God choosing between '""^T^SS 
in,™, .„ mMrnuiion bu, no, of energy, yc ^.fiamly anect.ngto ov^U dev^l- 

opmen. of the syMcin. 
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rm En on,,.., ■ -sal I***** imporunt Afhcuhies Chaot.c unprrdictah,, 

fc ,t^L*K.lv a, ., fiuKt&ffl of dKSmtoatic non-hncn equation*, 
ft, etes fa «£*^*™ lMl , , w rftaningth. unpredictability of thc-system 

described n> »wse squ orcciwlv "hat deft rminssm gjm riK Id 

, .,. ,,, jH c ^^^JJ^'x,™ mctaphyskJ concur, 

*0«toopeiim«^f5^2Sr™ th , u ,/,lKnn support) or imntcs 

i "-"j 'TIS i£ £ * JSau! * S^ - *- . 

aunou «*«*«" ^"' ^ "'^y,,^:^ 14 g). the conclusion would ««n 



Quantum Theory 

In «r4orim ^ ptsMiV of fcfcttnU-fc <q»ne» in ** MM of limit. 
In cxp»onn£ mi p* .v^rv Hi** too th«c ire open qucttinni 

„d ^-•^^^S^lr ** quantum d**yp«n*s. 
for presenting a ^Mcroouucfor m «*°W= imCTpnrlaI i ,v Unlike chaos theory, 

Hettrminaic vJocTbu. on be described only » a «l of toe* sun* ^ f£ 
nfcTpopodto Mi ~olm dcerministically through umc M-**** 
sTrodS »r «,ua..on until there is an intension (whether in the laboratory 
"-> mat bnngs about the ,r,eve, SJ bLe collapse of * ^^M 
donate >a«ue for the measured pro^y, The quantum l"^*** 
,hc prohabdi ty of CCffe*. each of the values that ihe property can display, but -I doe. 
not specifv which value will be obtained on any given occasion 
ThTopens up the pttftifty thai we m, g h. concave of Cod a, actm* m «M 

is actualiwd. A divine actio* of this son would not displace- natural causes. shks 

. Fo* further di*u«io« of rVAinghome\ proposals sec e * (Wtt«lil>nW tM» «» 
Sunders (ao0j:ch.7>- 



ttai these events have necessary but not sufficient cauxal condiuorft in the 
HmwT °f ,ne universe. Rather. God would Id lo determine what the system of 
'"'" 1^ undetermined. Divine action at the quantum level therefore, » not an 
K ntion in nature, ifby that term wc mean an scIh'ti lhai btcalu a chain of finiir 
■ionic cnlics have contended thivl this action ■rxcuriby means of God "ignor- 
"•Vr iniervenin* agai nil Ihe measgrement ptobabilities ■predicted^ by the orthodox 
8 • I Saunders 100a: 155). The obvioun reply islhat as longasGoo'idetcrminaiion 
rTniuit. events pte^rsesUveprobaWlityd.MrihuhonsjpelledoutbYlhe lheory.no 
I law his been ipioird or overridden; indeed, if i,<A deietmines all quantum 
"'■ Ui . m t| j CTt heprobamlislkbv»of quantum mechanics wiH joslbeadescription 
SJL of God', ..ciion CMurphyi«5- J44-*lThe noiionof a 'vaUlion- of a 
robabi'l Istk law is problematic in .my cascsime no single event will fall outside the lav. 
!!!!lrilhelawfulprobabilityafits<KCurrenceU3cero. 
The nsore worrisome difficulty for this form of divine action concerns the second 
.irniific issue 1 noted initially: namely, the question of whelhe, the underde.crmme 
^m,lwcdbv the theory can make, ^nmeam difference. offie^.WstmfoUltng 
EZ£E£*m chance b altogether averaged ou, m h 1R her.leve. regularities 
Wiitad bV deterministic laws, then drvine action ,1 the mianlum le,el snll do 
noThtml^nundcnvritethcU^lstructureso^^^^^ 

SneS, between alternative possibilities at the quantum level can make a difWe 

X macrosccoK level It rs do. that the •amplification of quantum effecu » 

"lw ri«« we now routinely construct devices for |St dirs purpose. But are 

^tr^in nature^ 

. .hi* connection, ©ven the capacity of such systems to generaie mddy 

t,S the relation bctvseen chaos theory and quantum MM k » ^ »<£» 
W«iit appears ,ba. there are struc.utes n. t»,ure ma. t an am pMy quantum 

present, There are WMMW J-'SES- M— 
measuremem and svwe function «uapst «» „<*«,«■»*, lltheofogkal 

MMtoto«d«M»ffl^aMM^-^^ r ~^ m ^C35 
interpretaiK-ns of quanium thcon" « to he at.emp ed a. al^e> m ^ ^ 

with , leutativenes, that «**« ^^^iT^S***- 
inquiry. The idea of divine action a. Ihe ^anui.n led presents an go 

for research, rather than a settled position 
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More Misgivings: The Return 
of the God of the Gaps? 



cmptncal f^" ^V* i5 P dear ,fc M lh e»k*y ha> no. benefited fmm so^ng 
undcrttandmg, of the "™^**T a . mth nuMM n t «y triumph, inserting God 

quantum level dtflers £■*"£" 'J „„, mcdunks.sjaps fa causal espLan- 
*; 1 ^T^tthc^'c of *e nmural world. In exploring fcjeter- 

teaad reveal «^» ™ l ^ C we are nol epioitins » 6ih.« ^ current theory, 
rainB ,K ^^^"i™^ „f to success. It b precisely wb.1 « 

WW, Jaimioltno* .a* u ^ ^ jVtcrlutlves , 

theological ta«p«lPnon Of course ^^_. h ^ no lhcolofiflH 

i„dctcrmin*K i"**^*,*^ ^W?« rf ^ fa.eqH.Cfi*. «. I 

SmT^Z 2£ theory gives rise «. . rcmar^ -*J« -^ 

S«I order * * «** interplay of chance and law, then this « something that 
tb™!o«r of nMure will need to like in» BccouriL ,_.««„f 

U ^ l contended. nonetheless, that propo.aU about divnte KU» at pW 
afi L7etcrm.naUon 1, ««« make dtc m^ke of v^ng thai G«£ ««■£ 
m the mucture of creation « order to realue the divine purpose, TTm. he ; obj. 
«« U assumes that God acU on .he same level a, creature*, and A* «** of tto 
232* an.hropomorp.nc concept 0. God bjkftt J* ^J^g 
compete m.h creaied causes, either rushing than aade ,n mteryent,,., m .- k 
oTodLely brfafOf d.v,ne influence .0 bear a, points where the sysiem ol 6»K 
b incomplete. 



would indeed be a miniate 10 »dopl ibis a*a general m» -I •!» live action; But in 
Ling the possibility that God mighi act through open Mrucmre in nature, we are 
BpirttedtOlhis wider iheologkal error. Recall I hat we have been cxpkmnsthc 
"t of non-iitierventioniu, objeclvvely .pctiitl dMlK xtion- 1 have argued thai ill 

totualVf viable option for a critically minded theology 1h.11 takes (he scienco 
' Jy Bui clearly this U iust one of a range of w,wi in whkh we ctn understand 
"lis a«. and it is by no means the moil basfc. The furtdjmental form nf divine 
' ic tbV crealivc act thai grounds and sustain* the existence of all firulc things. 
HertthereiN no possibility of competition between divine and crciled causa!itie^ fxM 
froiti God's crealive activity, there would be no funic causes or agents. As we 
h" seen God can also be said 10 act by means of the system of created (secondary) 
w thai events which follow dclcnfinisticalb within ibis structure can be 
al 7rd«J as indirect divine acts. This too permits no trade-off between God's activity 
A thai of creatures- The situation is different, however, if we abo say that God 
La to act at a parliCuUr lime and place within ihe series of finite causes to bnng 
^dcvelopmen. tha. w.iuld nol have occurred had God no. » acted- In d» ease. 
Ss aeon among created cause* will supply one of the necessjrycondmons for the 
ZL* event and any description o! the secondary causal aniendciK of das event 
'Z . rKcesaniy be incomplete: thece will he a gap in its cuaal htstory.- A .hcotopan 
ZZSSZ for any numl^r ofreasons no. .0 include -hts form of drvtnc aeon ,n h» 

S docs the affirmation of this form of dbine acUod cornpmm.s,- .be .rans.cnd. 

Z sustins it in cSenc at every momen, cannot be jus, one cause among others, 
whatever the particular mode of divine action in any msuncc. 



Conclusion 



ln .um. there are several wa» of -hiking about divme acion as,uab.e .0 contem- 

porary ihcologians. 

. Firs., we nuy undersiand God to act « creator ill C*r» event * «s absolute 

.p^.^d.uWdiscu^nof.be**^ 
Htare, .eeTraeydws) *r*l |farthe«n.m; -•- u* 
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.wind God H id to dctrnnint *one °* «H «' what i* left 
i%rh special *<*«*>• - thin lhc woAl'i history lo bring about 

• aissn-s — ,—- — <-«• —- -■ 

obicrtivrfv special »dk" 

!*. ot divine action can be called upon In grvtag an 

A« of Aw **P ot ^SSiSSSS. and thco.og.cal prowls will b< 
W.o.1 Of GodV purposive *«^° b ™f "J ' th<m rw arc good »«« 
different m pan by how *e> ™^n ^ .^ rf ^^ ^ 

I0 «*, «hc demand «T^^ God J S «* *« *«*#- 
Of these optic™ I"*™? "* "^ .' . cnd ^ a recognition of ™ ePrtten* 

«**** on divw ^£2K*S2 tobe c7u,0us « then appeal 
UmlU . Modem tbcolog.an.ha.econ^ "»* ^ Bul ^ doC5 nW meajl 

m pramums ►«£*!" ^LLtonant with widely accepted interpretation, 
interventionist divrnc «"***£* ^ ^ looked, in p*t. be««se « 

of contrary sc^e^s ^ : ■ af „ K ftjwcU arsumcnl wc confided 
roany theolopiu* haw bc=B in the gnp ■ toonunbiB as a 

initially, an argument ftjl *— •^ftSE. h*e de*topoI beyond 
P^upp^tion of --'f 'XlnZ- h. U need net prc-cmpuve.v exclude 

ruled out b> modem tcienct. 
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-.Aw ftm.1v of theological viewpoints, collected undo 
TWa chapter ^™^™^J™% ° ££ ,heir relationship .0 various 
the name ^^t^^mSd heh- connections with the neural sciences. 
Oround^f-being theotog.es have b common i*o irapo <* ^ 

.for Mnw rmO, is - ^*""2££2l ™d-of-bem,5 theolo- 
•«*»»* -iT-^h-7- ^.P^^",^ wS ^braee ontological 

dialogue. Determinate entity views assert ll«t God «« «"""■£ l|wvarioUi 



and nCtion*. • nt ' 'HW" 1 liieralizcd metaphysical use of such ideas as .1 
JtfVffiBtakt They arc wary of the anafogia enlis (analogies controlled bv 1 

tveen divine and human being) because, even if the idea ■ >! divine being 
lliciWe. we do not know how to compare human and divine being. They 
ctemiiflJie entity theisms as oMSiivdy vulnerable to anthropomorphic 
,nd, m this way. continue the resistance to .inthropoimirphK idolatry 
- m ' OI - ,hr world'* sacred religious texts, inciuding the Bible and the 
ihe twodejing arid the Bhagavadgila. QfcOBMC, many determinate en n 
sire acutely sensitive to the problem of anthropomorphic distortion, and 
*" :;hmldin«te.«'ds.but grourrf^f-beinglruroiogyhasbctierintrinsie resistance. 
Cd^f being theologies are also important because the, den., that the 
lac is ontologically self-explanatory resists a flattened out kind of atheism, 
"ftrr^ that all of reility is ultimately dependent for to very bong on an ontotogjeal 
,rl ami .rticoUtes an authentic basis for religion and value in human affairs. 
S. necessatv mtrmacv between all of being and its ultimate ontologies! source 
"JL .hat wound-of-being theologies have fascinating interactions with the natural 

ir!£S»2«l» *f Sa. often revive .0 different evidence, and 
*£*£* ^wers to different uueslum* or else seeking duTeren. answe* .0 
TH ion, as we shall sec. Moreover, ground-of-bcin* theology have 
iScTLatol lineages .n all large religious and phflosophica. tradmons; 
SZTiriiaUal. defenders* all erased they are intrinstcally mtere^ngboth.n 

in <hie course. 



Ultimate Realities and Theological 
Modelling Strategies 



ultimate concerns. A gi«n «hg*» <°>»« trends ^ h ^ 

of uliimacy to others, thereby creating * ^"^ *'^ *' |bl< £ fo^Ton one 
tha, may not be easily translatable into other styles. Y« . n P^" riMe 

«* of ultuoa^r the ^ rfj^ -£-£ ^ ffi , s , 
generalizations about tehgion. The focus Bin. l o . ort wiu[ we desenbe 

serviceable cross-cultural comparative category.* b does not distort wrut 

, This reflects the resuHs oT -He Co^oJ* 2JSKffl5St3C» 

Beatify through a ngofOUS process miparwn *nd .rtal„r* ^ 
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Introduction 



Thfe chapter concemi a complex family of theological viewpoints, collected under 
the name ground -of-belng theologies It discusses their relationship 1o various 
forms of thenrn, their shared themes, and their connections with the natur.il sciences. 
Ground-of<being theologies have m common two important negations: they deny 
that Mmatt raetity is a determinate entity; and they deny thai the universe t$ 
Qnt&iegihxiiy seif-expknattnT, The positive formnlaiiont nf gmurui-of-bemg theolo- 
gies vary. Some stay within theism, and others not: some emhrace oncological 
categories, and other* ftp ud Lite them; sonic use conceptualise* of substance, und 
othencatefjor: | , BSS someare nincta mentally monistic, and Othcn pluralistic; 
some are ^distinguishable from religious naturalism, and others iire nurtured within 
h1r.-4rt.hujj cosmologies containing supernatural entities and events. 

Ground ol being theolog** ire important, because- their denial that ultimate 
reality is j determinate entity establishes a valuable theolop, 1 ntrast with deter 
ntfecatft) theisms such JJ pergonal thrum and process theism— two ideas ufUod 
prominent both in modem theology and in the umicrnp.iran- Sdcncc-reliicHin 
EJctcrmmaie eniiry views assert thai Goil is an r listen t entity with dcti -r- 
mutate feature* including intention*, plam.and capacities to act. though the vjniow 
virm interpret these features quite differently. By contrast, ground-of-bcrni: ihcolo 
gies challenge the very vocabulary of divine existence or non-eacistcrKc. TIki In 
pro rymbolicaily the application to ultimate realities cA personal cakgemr 11 



,,*♦ and actions, and rcg.ird IneraJued metaphysical us* «f such Wca* IM 

ub Tney are wary of the enflfagftfl en*ii (analogies CWltrolW by the 

iWwcffl divine -nJ human txing) because, even if the .tieaofdiv.ru- bring 

, Uiphle we do not know how to compare human «aid divine bang, rhey 

WtniiUtc entity rheums ft* cwtvslvriy vulnerable 10 arrthmpciiivti r. 

1. in chic way. continue the resistance to anthropomorph.c idolatry 

, ,n many nf the World's sacred religious lexis, including the Bible and the 

Daodejtng and 'He BhapvadtfiA. Of course, many determinate entity 

EOtaians »c acutely sensitive 10 the problem of anrhroporoorphic distortion, and 

* Id build in safeguard*, but ground-of-bcing theology Itt* better intrinsic resirtai 

Grwtndnt bnns theologies are also important because their denial that the 

universe El ontotogfcally self-explanatory rwisH a flattencd-out kmd of atheism, 

amrms that all of reality is ultimately dependent for its very bcin& on an ontologSal 

wound, and articulates an authentic basis for religion and value in human affairs, 

, neceMarv intimacy between all of being and tU ultinuie omological source 

u^jju that ground -of-being theologies have fascinating interactions with the natural 

and social sciences. They arc complementary to determinate entity theisms in this 

■th the two families of views often responsive to different evidence, and 

ici seeking answers to different questions or eta seeking different answers to 

the same question, as we shall sec. Moreover, £round-of-heang theologies have 

• praflTC intellectual lineages in all large religious and philosophical traditions; 

itey have artioi late defenders in all eras; and they are intrinsically interesting; both in 

ihameb** and as dialogue partners with the natural and social science?. 

The relevance of these theologies to the question of divine action will become clear 

in Jue course. 






Ultimate Realities and Theological 

Modelling Strategies 






is often concerned with ultimacy in various modes, such as ultimate realities, 
ultimate ways of life, ultimate authorities, ultimale wisdoms, ultimate truths, arul 
ultimate concerns, A given religious context tends to subordinate ■warn* mode* 
of ultimacy to others, thereby creating a distinctive style of ultimacy speech, one 
that may not be easily translatable into other sty lev Yet il i* possible to focus on one 
mode of ultimacy for the sake of investigation, taking care to avoid inappropriate 
SetKralafltwru about relif-ion. The focus here t-s on ultimate reaftio, which i*. 
scrs^ccablccrovs-culturalL•ompa^1tt^v»..lttl;^l^y. , It docsuid distort what WCCJCSCtibC 

1 rcflccu the r^ultv nt \hc Comparative Rcli|Uous Edau Proirct, Kftkh v,iu^hi to 
idowify Ihroujth 1 njorouj process uf comparison and .nulyvvwtiKh CKC^lria wodc bcsl to 



IVU WJUU hriUWAI 



I mcAttt of ii. provided that wr rrmemher th »■* n*HtK secondary 

arc in some re%wtu and even within certain tbeotogkal tradition* ■ 

The words 'tdtirrjV and uitiniacV Wg**st finality, *oo thus ihe phme ultimate 
reaht.es' denotes our bold attempt* to onsen »M El mtWl proMund and defining 
about The whok of reality. Mosi religious intellectualv-1 all thcrn thwEopiA, 
■Arii«itr ,L -*Jaiowloi«f the difficulty of speech about ultimate matters. It would 
be imsarprwnii if there were • cognitive mismatch between human beings and 
the ulrinute realihe ihcy seek to describe, or if uhirnate rwltiiw were so dense with 
meaning and pOWOT that any portrayal rt nKMjr,, V a fragmented perspective 
rather than a comprchaiHvc and consistent devriphon. This Ufcclthood is reinforced 
ficdnv .apofuhimatereaUtir^lhcintrtmbled^Brwro^uamong 

tbwkv nd Use tc<i mem; of mystic* and idipoui udep t*. Some theologian* limit 

tbcmsdiTStoporticind rHeFori ally potent modcsofdi^ourscasar^Mill, andthereis 
nalvalutu * indirection and gr*ce of *uch speech. If we arc to Apeak of ultimate 
rrJines at afl. hmvever. there must be a role for those who attempt to bring all their 
rational powersrobeai on the tast and. properly wary* of intellectual hubris, approach 
thedulienjic U ngoroiidyaApo!^le-Thtt^iii<o]ogieaJinqutr> perpetually tentative, 
^acnagiwiive;dBOpfinBi, iftd fjaicmatic 

Theft « ample evident, c ifl both the history of science and the history of mcta- 
phvyjes that human inquirer*: bufld conceptual models in order to understand and 
explain, and that primary metaphors and analogies support model construction. 
MjlhenutfciJ models of Ac physical uurid routinely involve tropic elements in their 
fntcrpfecrrion and application, as when we say thai forces are veetorsin vector space* 
And forces combine a* vectors add. The role of primary metaphors is even 
more prominent in metaphysics and theology, where formal languages such 
as fiuihematics are noi available to aid modelling. Theologians with systematic 



describe what t« tmpefuae aboui the ideas of w*rW religious tradi lions, minim * .tot- 

lion aad nhimnmri Sm Ncrdtc aooio. 2001k 2001c 

1 In relation lo religions, mo« foam of Buddhism stress an ultimate way of life as a ruth to 
rrrfightenrnent. Same Buddhist Uadinotu even ftrgatd thinking, about uJitmate realities a« a 
lund of distraction from which *r must drach ourschn Bfwt arc TO achieve crvh^hienmeni, 
An example for theological tradition* would he Ihc youthful tradition of praccvi rhcolop, 
which docs not focus mu-rh 11 all on ultimate reality, bin nidy on God. whuh is an actual 
entity «ritfi 4 *pc<£*| rote within the whole of raKhr- 

1 All large rrtigwus traditions hare an intellectual wing whose members. oKefl ocgafiiml 
inu? numerous ttabiraditiom, co nce rn therraervo with the ciedihilny uf their reJlp 
hetiefi and practice*, and who try to comuuci compelling rationnl formul.iti 11 ••i thou 
Tin* activity Ucia a common turn? across uaditiofb, hecaux famihar .iMme» m h 
'iheUofy* or 'pmlovrohir of rrlipun invulw confusing bjggapc. M->M ooviuinlv. '" 
'theology* tuggrsts theism, which missel whai inrelleciuah m mm IhciMi. irail 
abort. Despite rhu dtfttenrty. and heo ■ I rhe net-d In* ,1 LilvH, nV 
been catching on, t^day we haw few Id theology jiid l>bni' 
!h*T)l»yy I ihal vt* '»>■ to denote tin* j 

medhe^Mi- if. iheolnficA I 



are sharp* «ware of the Hrmtaiinns of the trope, on which they Ttly for 

. u^ahties and try 10 compensalr incy skiJfully luxupose tropes; 

* SSI^K SJLb m JZ metaphors and analogies ** «d 

JL re^Ltte the conceptual tcn«oi»s mh«cm in u>ing rnultnple 

* SSS* b » mteUcctuaBv d^plined form of balancing akin to .he pract.CiJ 

.nuflures and ri.ual practice*. It « u-uoilly only thcolog; nd 

jepu who «nve for optimal eomisiency m corwept^aJ rnodcll.ns ot 

anduig of Ibeobgy as model ccmstmcticn. a fundamental 

In frinum an "d" ** "'"" ulc IcaUtlCA U ,bc WUKC ° f P " m4ry ^"P^^ 
Rrcat deaC depends on tskilruHy combining and regulatm* trnp.c 

^Lts Reficcrior. on ultimacy draws cur attention to the most profound fearum 

JcWe^cxience as «owc« of primar> metaphors. Thus, it makes sense to appeal ^ to 

JiroHiipkxflad intense form of being thai we know to have emerged from the 

, m namely, oursctes. This is the basis for attlhropomorphisrn 

.logy, which If inevitable and rchgioasly useful to some degree and only 

dangerous or intellectually defective in ntrcme or rigidly literahzed 

c appeal to human beings as the source of theological metaphors is also 

tbe insprradem for the criticnics of religion as an ilfusmn serving human cxjsiential 

tf d social interests- Yet using ouisetves as models for God is a meaningful strategy for 

esnresaingvmac is ultimately impomm and ultimately real. This is dearest in divine 

oauon theories, where the creator seemingty ought to surpass in dignity and 

compJexiiy the most intense forms of created being. In these views, the ways in 

which ralitv is ulunuiely personal vary considerably, depending on the features of 

in being that predominate in the metaphysical model. 

The most common personal modelling strategy is to draw primary metaphois 

from human beings as determinate entities that contrast with thear envuonment. that 

wissess intentions and plans and powers lo influence that environment, and thai 

! in Kjponsc to iheir environment. This leads to determinate entity thrttm, 

which holds that tdrirnate reality is a determinate divine entity that contrasts with the 

created world, is influenced by the created world, possesses intentions and plans, and 

acts providentially within history and nature. This view is prominent within some 

ifnpcrtani sacred religious texts. Because of itshumanlv comprehensible dimensions, 

the source of many narrative structures that regulate popular religions and their 

expansive explorations of symbolic material. Some determinate -emus modrllirtg 

strategics make all of reality a kind of home !«-r human bdftgS hv rendering reality 1* 

the creation of a personal deity who cares .iKuit hunwn dtatirt) aiul -i 1 <l 

hcrxrun being. These apprira^hcv irrterprel cokum and aaltonl hnton ilikc <* 

exhibitini* ihe pl.iin ui this .hi 1111 • m ilu in- ■• Iti J disasi 

Ol humafl lite into a -JiTtd ii.ii 1 m w lh.it ti-«iuuits llic hnliiiii till M 1- between 

Cod and iht m«<iM. Mm uuL |»t,iui ut pessostal twu-wa counta 

that 1* full ol i \|m. i.it i.nii i,. 1 ,ti«,n, ,,.u\ .rsatiivti and unnncrs i»» pvtitioas. 

An rveiUsnn(> di\uit pi-iwiiii mil,! . in aliirKih In < 1 »ei loctiDcewc 
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Uid pvcn the in 'tween God and the behever, almost inevitable The 

harmony between tbc narrative dcmen« of such lhcnJ.>£tcal models and *o rac 
traditions pf practical reh$ion mean* thai theokupaiu who seek to interpret 
the eenviefjons and activities ot religious group* lake cjetennijiiiiie entity theism 

atrrrody seriously. 

TneoJugians are also wdi tmn -l the problems with determinate cnlily theism. 

uphort and analogic* are both like And unlike the objects described by means of 

them Human heings art often morally confuted arid weak in will; ihrv arc subject 

■tuease and decay ind death; they arc profoundly dependent on a natural mnr- 

onroem fat the.r raiwafc rbey are a social specie* with an evolutionary history: and 

f art limited in intelligence and vrwdnmv patience and power. These features of 

determinate human bejrtgs are rrpkallT denied of God became of the role God pla-^ 

in key religious narrative*. For examp] d is the final 'goal of human relational 

ouesting and the source of 51 wtiual and liberation, God must be dl-wis« and 

morally perfect, by contrast with the moral ambiguity of nature ami human Hfix » 

God am everywhere and always m the universe, then God must somehow be 

pw- every port o£ Jpjce and time, by contrast with die local vharncter of 

the mhjmtfu'on-ceareyiiiR camaJ interactions with which wc are more familiar. If 

God is creator of cv o y l r uugi then <iod had belter not be subject. to- some cosmic 

dock The anrAropoornuic character of the reasoning here is not necessarily 

peoWemiiK-. because iy be the best rational mtf to grasp ultimate reality of 

whidi human being* are capable. But the vocal critics of determinate entity theism 

can onrr be held at bay if sympnhctic theologians mount a sound articuharion and 

defence of the iJ CS Mur God acts. Realiring this, numerous supporters of determinate 

given intense sttenbion 10 this topic m recent decades, with some 

SBCCCI&-4 

Mr task is not to detvc into the varieties of determinate entity theism, which run 
from process theism to deism, and from the phibsoplucal subtleties of Boston 
PcrsonaJism to the duafoiic hyposiatixaiion of human experiences of pleasure and 
pain in Zoioastfumism and MiLnichacism. Nor can I review the fascinating detail* 
surruuntimg: the question of divine action in I he context ofdcternunaie entity theism 
fdiough I Kill comment briefly on the issue below,!.* Rather, vrtth thi> description of 
the modeUing ttraiegio of determinate entity theism in place, let u* note that 
theotagianv have made different decision) about the source of primary mctflpll 
for modelling ultimate realities. Most of these lead to ground-of-bcing theologies 
ak»np one of two paths. 



* The conference and solumc* of the sc*-ca&ed Divine Action Project ale a leading 
oainpit See ftuucll a *L 199$, 1995. 199*. 1999. aooi. 

1 See Tnoma* Trscy t conf rihufinn lo this HanJluwl 1O1. 35) for * review ol il* u -,, 
dmnc action in relation 10 drienninare entity theism. Foi my pevta 
Pmictt see WBdman ■ :r« 41 Rc*port-r*lo!hi»pjpet from Philip I ' > I 

Dan V Sroe^er. and Tnomat Tlst) appraf in , 
ITV-aoa. for m> cepi^ . wt Witdnun. 



mmowL-^ 



n r „ , c , I ,,he*l.«,nofniodcll.rgH.r. 1 |c ¥ ioth a .nc,w,ffoniihc 



W Tof f<*£ng on hun^n, « detrnn.n^e brinp wi.h ****** »d 

f «W ""^ . /!,,„. ._ „:.,i, t mn AA ..Itimate realities in Ecrpw of 



i virtues of goodness, beauty, «d .r.th^underuo<«l w.th Plato a* 

Si SO—S *- P<™^= ** form .fevering r«l. ^ rmgh- 

0«mv,tcriou S and leas, underwood featured human, vvhtch, -cry 

leTanS use it to model ulnrrutc reality ,, a kind of ultimate 

*an**perv^grt^m^ 

Iwirhio Hindu phac^prry. W.mi^t eoiKentrateonhurnan rebtJo. m and 

ull attffw ■»**■ -- s relaticmality itsdf dlstind from .rt) related oitM - ■■ 
JJi t to !c3 d^ to the pratitya-samuipada doctnne of Buddhul phrloftophy. in which 
lataoftseeinaticuic entities, r jlhcr than the other way around. We might concentrate 
on the human ability to crate ncnrelry. notice that all of nature seem* to mare this 
d U nKieris&c across tbe various degrees and dimension of complexity, and then 
}e| ultimiite realities as creativity itself— an alternative represented by process 

metiprrrsia,* f 

On me o:hcr path, we follow alongside a stream with a different wurce Instead o! 

ippealing to The most intense form of being that wc know— human being— we mi^ht 

\o the most pervasive and general features of reality, insoftr as weean co>p» 

tiveK; giasp them Thi^ makes as much sense as drawing primary metaphors from 

kiijn&n being>. and perhaps it makes more sense insofar as human beings art 

exception.il rather than typical, so long as the resulting view of ultimate realities 

can accommodate fxccprion.il phenomena such as human beings. Tne most direct 

fa is .s simply tv identify ultimate reality with everything there is, which is 

pantheism. This view in its strict form is quite rare in the history of philosophy. 

because it explains nothing and offers no moral orieniation to the world. It mer 

noses a lexical equivalence between the word "Cod" and everything we already 
experience. For this reason, it has. been more common to interpret ultimate realties 
in terms of one or more universal characteristics of the whole of reality us we 
experience it. For example, everything has being and is being; so, with Aristotle, we 
might say that ultimate reality is Being Itself. Everything realizes its potential as it acts 
according to its nature; so we might say, again with Aristotle, that ultimate reality is 
Pure Act, free of any potentiality, and thus also immutable. The tact of having 
features in common is similarly universal and fundamental, and the hast*- fur 
ipcaking. with Plotinus and the Ncoplatonists. of ultimate realiiv ,v» One. Realm 
stems lo be an entanglement of law-like, ordering tnrxcN and chan*.- like . h uviii 
processes, so we mijUii reiwrd ulliinate realitv >i\ ihe «-» primal erttansj|etnen4 ..I 
rundamenUl principles of nrder and «lu<*. ishkh Iuk K-m an &na 1 iimi 

1 Thii has heeii a» ini|s>ttjii! mau-p in in.sJcin \.\ , vut, Alfred North 

Whitehead e»peHjMneit itihiw.*^ .>l uMiHMlereahli ithnu|#i rwiin haviesvof tmad ■ h 
tttflUil vnttLy tvnhmilir etitrre ,!• jiiu il. » . - , t . 1 ^ectcs •■! deier 

■iiuleeniltytheLsiTH-.'tceVvhiMiratI i9*> ■ -• '"i K iiiinun i>... m akoavtkttlaiesit 
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r^foig Chinese pruiowphy. Thee are all ground-iif-being theologies [| t 
possible to combine *uch gcouud-of-bcing views with i world of dacrmhuu 
zl entities, for example, the variety of forces snd powers in nature .inJ 
hiiir^ncjpairt>ccniij*l!Md ialo hftOttltte d ■ ' lu-mirt a pianos pai^Kanof 
personal deities looser* organized by a H"$h God. or not organised at aD— there arc 
many*«cK«amplo ir.the history of human culture*. AS with process thrcinpv. | 

; ,.i drterralnjtt divine emmes in a wider <o»nok»gka1 environment 
who*e ultimate origin* md meaning nficn remain unexplained. If they were 
explained, rtcwever. a |^MmdH>f -tar^s^ would usually result. 

AJong cither of svo P^ths the reciting models of ultimate realities describe 

notadewminiaireHim.bui ihconwlo^eaJdcepdfurturesofreilil)-it«lf. It fallows 
that gmur ]eokigses can support ibe possibiltiy of a God with some 

it-Timnate charai^cristics- This oetennjnate character in aD cases would be more 
akin to a principle {such as »a*> or Being rtectf of Pure Aci or the Good or a 
symbiosis of Lrw-Itke and chance-tike processes) than j personality. Thus, the denial 
of octcrmiruie entity theism nana 

Ground -of being theologies posit a dose relationship between the whole of reality, 
as human experience discloses it and make* it available for inquiry, and its ultimate 
roetayhrsxeal and religious character. This closeness makes grtund-of-being. theolo- 
gies heavily indebted to forms of inquiry that produce Our understanding of the 
world, including especially (he social and natural science*, but also the humanities 
the fine arts, and ihe crafts of politics and economics. Ideas of ultimate realities a\ a 
determinate entity have metaphysical leverage for more of a disjunction between the 
character of rhr world and the character of God than Che ground-of-bcing family of 
\Tews can sustain. This can be helpful for producing a hopeful inteJcctoaJ response 
to the pervasive realities of evil and suffering; some theologians find it reassuring 10 
imagine thai a determinate entity divinity has a moral character different from, 
higher, and certainty less ambiguous that that of the world as we experience it. 
Other? (including me, I mu« confess) rind this prospect even more disturbing 
than the morally ambiguous win Id nf uui experience. ByLomiaM wiili ilu\ (.mvtibiliiv 
of difference in character between God and the world, ground- of- being thcolopies 
model ultimate realities in such a way th.il the moral ambiguity of reality is a natural 
outcome deriving from the character of ulrimacy itself. 

It h important to acknowledge here another way of speaking of ultimate realities: 
namely! mpophasis, ar saying of ultimate realities thai we simply cannot describe 
them. This is not a modelling strategy, in one respect, becju.se ipQpbwtlc theology 
declines modelling for the sake of testimony to a reality thai utterly Innsccndb 
human understanding. Yet the negation techniques of apophatic theologians, are 
well defined.' They recur across traditions and languages and religious context 
Thef give structure and meaning to communities of religious adepts with thru 

' MkhaeJSefls 119941 argue* thai myviicjl tcchruqwrtitf n^ .... ,■ . 
and -drurnbaSle, and cotWirufc j definite mode of speech The Aatttu 
Timothy Kncppr- i ton I'imeruty. xoof) sieniruamlv eucnd« vtl 



, ,, Thu*, ih«* b J kind of motldJinf tt work among opophJiic 

■g - 5 SUl H* and <„»inl, . deft* hrt 0* Ite* I •£ 

on «nKHon. While -poph-nic tCtaiOBy in fl*I.KOi«pr«h«».M,iv 

^Z^thcr ™«l-«f-bcin,; -neology nor ^nrm.-c nttf 



n 

i [■ . i .1 ..t &— ■• ■ 

££ a.^tcll.t.es further from human actuality hy turnmg 

U tale entity modelling strategic* Thu * * «* ™ mm ™ l ° *»* 

, Z tX ^und^being theology as a provisional theoretical discourse 

^Bpophaticdesunaliou 



Three Shared Features of 
Ground-of-Being Theologies 



,t stashed o diverse range of ground-of-besng; alternatives to both determinate 

enlftl n and ihe apophatic refusal to model ulttmatc realities. Whether their 

pl { r i itaphors derive from profound fcaiuc« of huntan beings generalized to aU 
I or from universal and I'undamentiil rVaiurcsofshcwholeofn^ture.grouiKJ- 
of-4*»ng theologies have in common three important charactcrtstscs. 

prsi. they throw down the gauntlet to determinate cntitv theism in ;i different way 
•Jun do the amhroponwrphic projection critiques of Ludwig Peuerbach and 

"luod Ftcud and ihe associated social control analyses of Karl Marx 

and Etiule DunVJwini (Friedrich NietHschc. of course, makes both aiuques).* The- 

eroondnof-beiag critiques charge many forms of determinate entity theism with 

pfulosophical inconsistency on the grounds that the idea of an infinite determinate 

? incoherectJ* To be determinate rs to have features in contrast with an 

■ Among teoiot Christian theolc-gians this is amply evident in Kail Rahoer and Han* Uff 
van Balthiisu oo ihe Catholic ude. and Paul Tillkh on the Pnuestum side. But the most 
ronurteat expanentj of this approach are ihe Madhramaka prulosophcfl •! 
BuAlhiim, Kich « Nigiriuisa and Bhas-avisvka. who «If-oonsriously rrame theoretical talk 
■hDut dtanaie malterS ( for them, especially the quest for enlightenment J as a land of middle 
way between the cluttering noise of conventional reality and. the bles>ed! silcnteol cTrtptincsv 

Then: ue parilicis to this in both Vcdinia iSankara) and I'aoist philo*orhy toen m the 
Oaodejiog). 

1 TTiese welt* known critiques of religion ha«e ctawKal itatitti r>ui there ii an emergin}; 
femay of critiques ftcra ervlutaonuy biology and EtattroacfcfiCC tlut cquallv po^cilr 
support critiquci of ictij[iiin as aiuhror>mior|*hk: niiMandcrMaisdiiie, I bi one of each, ler 
Bayer (soon and NcsiVf^ and I'A.jmli i jc»l 

' Thti \i the ■ tw-.ifc t\n Hc^el % diaincfKin hetwevn thcliail inlimu'. whuh meret> extends 
k fhara.tvnsuo in an iniiniu- depcc, and tlw iawd mfimti- uhich iramccrkb rlrwte 

i«imraiC rritcanhewivexJ ,it all, the wUa««l an inimneikiciniiruleciiliit muvt ha%e recourse 
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omronmcni. whereas to he ■ W todc detrrmibing is. Thus, ii jj 

important far a ihcuk»gk*J model no* to assert dderrriraateness jiiJ Infinitude of 
ultimate realities in the nme roped. But some forms of determinate entity theism 
doaactly this, rot example, they assert thsf God is minute in respect of am- temporal 
view, «ti form* specific intentions, which nrossanry axe temporal conecptinm. 
which give rise Bo j thcolafpcal renaon of the tanious metaphysical problem of 
lime and eternity. Again. they assert that Cod infinite n power, yet can only »o 
in limited mji 10 achaevr the divine purpose* and to alleviate suffering and jud^c 
evfl, w pveS rac to the equally famous problem of theodicy, with associated 
conundrums of kenotkiun and esdfiatalogv. The impressive debates over such 
theological problems show the extent to wrtfch theologians have tried to make 
good on the daim of some forms erf determinate entity theism that God. an 
be . and determinate *n the same respect- Such theologian s refuse the critique 

of incoherence, hut often thev do not indicate hciw the concept of an infinite 
determinate tfd&J is philowphically coherent, the paradox having become taken 
foi granted and so invisible within their local thoo'Iogical communities. 11 

By contrast, modern religious phdoAophefi from lohann Fichtc, Fricdrich 
Schilling, and Georg Hegel t0 *****& North Wfawnead. Charles Hanshorne, and 
Rohen Neville take the critique HTth complete seriousness, hun respond differently. 
Whitehead and Hartthornc accept thflt. to have the determinate character they want 
to xiujm God in thek process coimologics, God must he subject to determinate 
contrasts with otheT feature?, of the determinate world, and cannot be infinite 
those respects iHartshomr 1984). Philosophically consistent forms of determinate 
entity theism «Te the result, though the price paid for this U no substantive theory of 

(o the bid infinite A ciasiic expression of this criliijac a that of lokann Fichte, who wrote. 
"Onlk from oar idea of doty. *nd our faith in tbtr inevitable ennsequcners of moral action, 
arises the belief in a principle of moral order in the world — and thu principle is <>nd. But this 
living principle of j Irving universe must be Infinite: while all our ideas and conception* are 
Amu, anA Applicable only l« finite being> not to the Infinite Thus we cannot, without 
mttnMi.v.cm-5. apply lo the Dinoitr the conunoo predicates borrowed from finite existence. 
CODfOOttltiesk, persooaLirf, and even. substance, carry with ihem the idea of necessan 
kmiraiion. and are the attributes of relative and limited beings; to affirm these of God \$ co 
bring Him down to the tank of rehti«e and limited bony. The Divinity can ihuv only be 
thought m'Kuhi pure Intelligence, spintual life attd energy- —but to comprehend lb* 
Intelligence in a conception, or to describe it in words. u mamfesajy impouihSr. AH aitempt* 
hi emhra r r the Innniie in the conceptions of the Finite are^ and must be, only atconninoda- 
t»n» to the Irailties of man.' See I OH MicMxn |«d.h Memoir of tehann Gottlieb hcluc* 
in Fkhte uBSf 1. tCe-tice that Fichte luireetf auigm to God determinate characterisac* oach ja 
pore mteliigcoic,. Jfintua] ufc, and energy, which hejs the question of how be undent.u 
drvinc ihhnituck m rriatinn to these. 

" Karl Barth U jh imponant exception to thn tienit: fac developed 1 .omptex dWoJ 

SfTrnrntuTic of the copiilnr pnonty M rc-.clatwon wh cftby we do not but] 1 1 1 a 

C«d»dfci*n through rrvebtion. and e*en though faith » property frrjuadod inirw Ii 
rbi» iffinRB the parAiio.1 but vrnium a kind of theological jrjimikhm ahnui divwac 
at lea*t grncratrt an amwrr in kind In the tfafeng 
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dlrim-tlc reaJitie* and no solution to the classic philosophical problem of the one and 

1 e miinv," Unlike Whiiehead and Hartshorne. Neville insists on Cod being creator 

(he wsn/definitis'ely to solve the problem of the one and the man}', and so he must 

protect divine infinitude. But he refuses to aUosv God to have a determinate character 

lafflxallT prior to creation — after ail. what could 'determinate character of God' mean 

-n there is nothing to control - if h God's eh.iractcT? Nevilic"j uniquely consistent 

ihrofV 0* f creation has both God's nature and the world's becoming determinate in a 

juizular prixnordiaJ event of creation, accordingly.* 1 

This instance of contrasting philosophical and theological intuitions continues a 
Jang -jitar.dinR cont3icl within Western relagjous thought, and it b important 
to approach it with sympathy and understanding. Consider the era of dcKtrinal 
rnution within Chrutianity, culrnrnating in the epic Ecumenical Councils of 
.,.jffl (ji5i- Con-fctantinoplc (381), and Chakedon f45i). I>espitc the unattractive 
and sometimes deadly politicking of this era* serious intellectual questions svete at 
Stake, particuhriy concerning how 10 conceive Of God. Thcolograns off the lime had 
inherited two wrearas of wisdom that were in tension with one another. On the 
1 iwL biblical religion, present especially in the Septuagint and the emerging 
compilation of early Christian writings that came to be called the New Testament, 
portrayed God mostly as a divine person who made plans and covenants and plainly 
d in history and nature. This- portray.il is accompanied especially' in the Hebrew 
Bible by tfern warnings about idolatry and occasional compreb«nsiofi-derying 
thcoplianiei. but there is no question that the dominant biblical picture of God b 
determinate entity. On the other hand, Greek philosophy, present in this era early 
on as late Stoicism and Middle Piatonism, and later as Neoplitonism. portrayed 
ultanjatc realty as a transcaident One from which all determinate things have their 
life and purpose and value. This God has ch,iracteri*itics such as ascity, immutability, 
impossibility, and transcendence — all negations conveying essentially the same point 
that God IS not determinate entity. Arguably, the bibhcal writing? register such 
features in their critiques of idolatry and in hints that God ;\ beyond human 
campreoenstom but in general the Bible mbowti nates these abstract feature* 
in personal characteristics. The resulting tension established the famous Athens- 
Icrusalem conflict that has n«nhled on throughout the history of Christian the" %y 
and in parallel forms in lewish and Muslim theolog)-. all of which are inheritors of 
Greek philosophical traditions as well as sacred textual testimony to God as a 
determinate — indeed, a personal — entity. 

Christian theologians of the doctrinal formation period boldly attempted to forge 
a synthesis between the two perspective^ Thi< involved fending off extremes on both 



" Whitehead dramatically re frames Ih* one and mam prnMem v> that 11 b about the 
emergence ami linMilnm-n ut mvumw^ nl jLtujI oceauions. hnr offer* no .in.vktr lc» the 
dasacal, iaq^scatc version ot the problem. «hich ha> hnaicaiy rented ansmenw in terms 
of creation within thcuui loutrM^ 

Tttis cration i\ not the a«i m a iSrtcrniiruti' divine being. Kjiher.it ic Uigicalh prwr 10 
determination of anything divim .-t huaiian CNcV-flc i«**l. 
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ode* unqiuJffiedpo«iMl theism and unqualified Gnostic philosophic*. The former 
teemed fdainlv P*5«» "d mythological, while the Uno Kcmed oppotd to ib* 

inuteh- personal pOrtray»J of God in the Hebrew Bible and in the Ceasing and 
example 0*" Scsus Christ. & Aupttiinc's Cto^M t,s * '* * glomus example of this 

itbali, ccrr*imi*3 r^ilo^phkal • enW ' r wHh s P* nriuJ &""■«** °^'k " harshly 
rife would meet thit syiitlaesis a* a futile iitmblc of contradiction^ these 
theologian* were grappbng *W» wo rail mturtiam and trying to affirm birth, rather 
ihan reducing rhc diKtrmr I t one *ide or the other In this way, jxrmial 
dwratlcnsticso' reality* iysci within a gKiucd-ol-beingphilowph 

■ad feamework. whiieground-of-bcirij: I <mceptualitic* wenintcrpRrcdwilhaneveio 
stimuli vfcrarxy and silrific relevance. The most sytf erratic examples of striking this 
balance arc the tiuiestic Summo* of St TbofflUf Aquinas, for whom God was Being 
Itself and also Hob Trinity. miracwW *ttor. "id sourer of gra«e and alvatiori.H 
Thornai's McvvrannoT easily be called determinate entity theism, despite supportive 

tuai evidence, because it adopt? -in rlssr /psum. Actus Puno I Being Itself. Pure At r 
conceptual model. But neither t* it consistent graund-of- being theology, because 
Thomas plain!* also attributes to God charactcrist»a. that properly belong only 10 
determinate entities It *v rather, the epitome of the Athensr-Jerusalem paradox of 
Christian theology, White decermtnalc entity theisms and^ound-of-being theologies 
are clearly distinguishable from one another in our era. (hey bath have some claim on 
the classics] synthetic theological roodeb of medieval and patristic Christian theology, 

ioday, the goal of lynthesuing Jerusalem and Athene remains, hut contemporary 
Christum theologians have also rehabilitated more one- .tided projects in search of 

'■ Ser Svmtnii Cvtttm C^w«'r5radawrniria7tatojtaJ.!UlrieYak^ 
long km in die Wert, these Ouotian ihcobgicaJ works Wt initial!*- conrrovcmlaL but have 
prosed enormously inftuenual. For eaampJe, tnomn's inSvcnee ts evident todiy in i cvnsrasr 
between Catholic and Proresaam approaches Co divine acton. While port-Reformation bibli 
cunt tended to sepanit Theology from itv philosophical sources. Catholic ibcolc^umv 
continued dk synthetic heritage of pairuiic theology Contemporary Protestant iheologjajb 
taatifc of spaa*! divine action a* natural- UMahcogiung miracle or natural -jaw'-twforming 
causal entries into huiwy and nature, or ebe they relegate God> action to a noglc eternal oa 
of creation (With no fpecul activ as in Fnedrkh !khle»erniacheri. or reduee it 10 purely 
«ibj«Trve <tko> • ■ i in Rudolf Btdtmann— an if human tubjecrivity were not sicd lo irw 

brain and its cjuuI jnCerjetiontt.Thc view* affirm i ne ^pccjjI t'Siccir-c oWffle action pioumc 
ami enUiJ detenzuiute entrty model* of tk>d. But IheK nSodela of God ,ire generally un 
appealing to moa Cadvobc theolopuu. and w the models of divine action that implv 
dserrmnare entity irw^m are umiUrry uD*ppeaJif* Rathif. they tend to hoJd Thomu'i 

^fuutw3-af-bnn^ >ic*« instead, rejecting the idea of God as an actor afon^udc othei Snil 
actors, and afnrmiri^ that, as Qetng Itself, God acu in all nenw at primary cauw Smeatb Ith 
flux of ordiaary vcarn&irv *.ju*o with which we are utterly familiar Maiine, d 
oooceptson <rf divme action amenable wihe idcaof tpecuidi\ m- . i. ■ h brwud^ >hlh 

our time, in a way that hwiiDot f^rThoniashMnaciF. Tlie pnmar.' umndar) w 
seems to require a ditfunrtmn b d egrets >■! diunr foctltol alteiH 
do-'iiKtKTi betwrrn nidmar. divine support of aid 

•iruUlrsihenvuf ^jndime«al At*en*. kruvdeJi»pau i 
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■ nsite n" rnodeb of < »od. freer of the conceptual tenuims iiiheteiu jn the synth-r 
i hu*. detaminate cntttj rhei*m» have achieved honourable *undinp-Hrven 
races forniw that leiect DadstiOBaJ ChrijtLin teachings *uch a< cwatiem ex mht!a 
nnude, and omnipotence. PctkiiuI theistt routinclv rejlcct or radically 
rrt the clatSfiOtl doctrinn of divine avisv tmmtiiahiLitv. and impassibility 
lUpToprialc incursions of philosophical conceptualises into the biblical 
ayaJofGod»*adi v itteperson. J ' Kor their part, someground-of-Seing theoio- 
fiierpTeteil the synthetic project » impressiw but ultmi.ttely doomed 
: .."p^ev resold ^cfwradox^tcra^ '-od 

itfirmatjons and prrviJcgiRg the conceptual framework o: i 
mrtaph><KiOTcr the ntrmivc 
i fftsund-oMxinj; theiM, rightry affirmed the continuity of his view with biblical 
, -, . ,-.; bat this continuiry was vrith the Iheocenlric. prophetic, and 
^ooocbutic etetwents-of the Bible, not with the portrayaJ of God as a divine person, 
ummary. ground -of- being mrntcK of ultimitc rcititka— whether as Thomas's 
Being loclf 01 Ploimus'sOnc or Pbio's Good «r Hegds Ge^rorTil!ich*s Power 
Being or Mevillc* Creator — presenC a >cn^us altern4tirc to daermiriate entity 
viicUra. They press critique* again*! determinate entity theum: relipous critiques 
of jnthropomorphism. philosophical critFmje* of incoherence, and theological 
in its of excessive innovation relative to the synthetic heritage of Christian 
theology which gencroUy tmcrT»ceted perwsnal symbolism far (iod in a ground* 
of-bnn^ framework, despite the insoluble paradox that seems to result 

The second feature that ground-of-bcing theologies have in common is a rich 
BpttncUfk>n ot the symbolic life of practical religion. Wiihtn a giound-of-bcing 
thcokigy, m.inv religious beliefs, including those chanactensik of determinate entity 
thebm such as special divine action, make sense only if understood non-literally as 
symbolic cxpre.sMons of the religious significance of the world we experience. 
A cynical interpreter might sec this as hostility to practical religious concerns, but 
ground-of being theologians take symbolism more seriously than this. To recall one 
of Paul Tillich'a. mart pointed in&crucciom 10 bin ttudents, WV thould never cay 
'merely a symbol'. 

Consider the belief, common among all religions, that (kid (or a given supernat- 
ural entity in non-t heist ic contexts) is a personal being who acts specially to answer 
prayers. A determinate entity thcist typically is wilting to affirm this sort ai divine 
respOfiSLseiW&s and intentional activity ciTcrally: there really is a divine being who 
hears, and the world is different tram how it would others* is*- he it this divine entity 
chooses to act in response. Ground +»1 bem^thasliigies regard this belief a^ misB.uV.vii 
if We interpret it .it the level ol liUfrali/cd metapfryMc?i but as pnalbtmdh) uieamuglid 
if Wt interpret il nun liter ally, -i* .1 v>mholii rxptoawifi «»* tiisnuti Jep I HI 

■* A seminal rxample rti thh b llaai a« Me pfiew ikm tn 

HattiKk tia^i AtatuMi; son ' h I 
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jronnii of bring and the sometime* happy way (tut the creative flux of cvenu 
sometimes works 01 f>uimn brings Metaphysically, t* ictfon wuhoul 

intentional agency And without causal between God and naiunp. Spirit n 

proon- Stag theologies treat dWl 00 a* religious symbolism inar engages 

people in i 'btBUirnr jto within the flow of lite-giving an d 

•ngesrri. 

cms symbol* ate not merely targets for demythologiTaiEon ot Temythokigua. 
r. on tin* View, but mean* "1 engaging the ground of being in out lives, W« might 
unafjnc that *e ant Ed frre without rd nibols that need to be reinterpreted 

i metaphysical framewi re platuftOe than the narrative framework thai 

psvt birth la them. I think this is unlikely- Without religious symbols to he]p us 
concern our world And orient ourselves to it. the moral character of hunvan life 
would he perpetually superficial and localized. The world would remain a terrifying 
rumbJc rather th.in becoming a land of cosmic home, Other people around us would 
ifortt our fan rather than being opportunities for deepening understanding 
through compassion. Our connection id the divine depth* of our experience would 
remain undeveloped. Religious symbols are always broken and of uncertain parent- 
age, but they also enable us to recognize the depths of out world around us and 
ipproacft life with courage, civility, and OMfcivfty 

Symbolizing ultimate rr.ilitk-. in persona] terms is common, and indeed enor- 
mously popular. ID all religions. The Bible, the Quran, and some Vedic literature 
encourapc this personal view of ultimate reality even while resolutely resisting 
the OTthroporaoiphiL mutates thai so often accompany such symbolism. Even 
putaiivery non -:in :i religions such as Buddhism are. in popular forms, replete 
with gods and monsters, bodhisatlvas. and discaraate entities that form intentions 
andacifreery in the world to get or (uve what they want — all relative in the narrative 
structures that guide daily religious lite for Buddhists The popularity of such 
*vmbclisnt may derive trom hard-wnred propensities to picture the world in anthro- 
pcimorphic terms— hence the social success of groups that nurture such symbols." 
Thcotojtum who believe thai they rnu^ Like the first-order symbolism of religious 
practice at dec value as much an they possibly cut would be hard pressed to adopt a 
theological new other than determinate entity theism. Bui this approach risks 
reducing the critical task of theokigical reflect inn merely [o (erring the rdeologkal 
needs of religious institutions, whkh properly include rationalizing and legitimating 
the beliefs that make psychological comfort, corporate identity, and social power 
possible. 

Meanwhile, ground-of-bcing theologians face their own unappetising chalEenge. 
By refusing the hteritacd metaphysia of a personal, intentional, active divine enths 
the}* must go beyond generalized approval of the engaging power -•! Mi i 

* One of the mofl important thenrm of* Minimis tymbolism front > i 

pcripcctfr* it Neville ' igv 

Ihn i\ one contention ol oumeri rectal wort :. ■ ■ , i 
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, | , to explain how engagement worts and to give careful interpretations of 

-nabob ■ Hterabzed metaphysical sense, they hold, is mistaken. The explana- 

( ,,-. sometimes neglected qj if engigement lor its equivalents) were a 

. ; : foundational concept-'* The mterpKEauve task has been standard 

n the intellectual traditions of all religion* with sacred Etexatures. from ancient 

..,, uj ilnow. This is not a novel or newly difficult ta$k, therefore, so much as the 

•irjued discharging of a perpetual theologic.il obUipnon. 

^nmon feature of ground-of-being theologies is that they embrace the 
i •leofrcaJitvin all its complexity and ambiguity and speak of ultimate realities as 
.i.diinentaJ reason why thing* arc this way. This is the basis for the analogy of 
n the phrase ground of being: ultimate realities are the most basic 
oiitoIoptfiJ condition of reality. Insofar as we can know anything at all 
lU ultimate reslities f we will gaiti this knowledge hy examining not putan 
I -ernazuialJy delivered divine revelation but nature and experience. Indeed. 
-d-of-betag theologians interpret nature and human experience as the primal 
ng of aD revelation, sll divine disclosure, all insight- and all ttansformatr . 
tmden- ng. M Sacred tew testify to these fecund origins, and theological tradi- 
: i. mukit and reflect on the wisdom encountered there, 
is amounts to a collapse of the traditional distinction between revealed and 
natural theology- which depends on two modes of obtaining knowJedgt iboui 
aJtiroiite realities— a distinction ventured in alf theistic religioos. But if there is one 
node only, then revealed theology ts not only naturaiiud. but natural ways of 
cwring must also be revelation, whether insade or outside theology. If wc under- 
londtttciriutc reality as the ground of being, in any of the various senses that this has 
been tried then all knowledge, regardless of wibjcct-rnatter. is the result of engage- 
ment with a reality thai grounds and transcends us, that we encounter as pven rather 
than simply at our uignitrve disposal, that resists our ideas about it and forces us to 
adapt. In respect of its pvenness, or equivalent r thrcrtvnness {to use Martin 

iJegger's term), the world is revelation. Inrespetr of its Cognitive penetrability and 
FRcpuveness, trie world Uan object of knowledge and a means of theological inquiry. 
This understanding of revelation indicates the sense in which ground- of- being 
■ vlogie resist sur^naturalism: supernatural entities are not problematic in 
thcrascKTS, but supernatural modes of gaining information About uHimate realities 
contradict the very idea of God as ground of being. Such supernatural knowledge 
Rconstiiutes the idea of God as a determinate entity that possesses and conveys 
information otherwise unavailable to human beings. The naturalized uriehersaariulnf 



'• Aristuile may twroimpUmed -i teacher, r Mt.> b>j ?►•» proper^ exfiaiMd ^lut 

participation wa* or how h worKcal b«t feet all Hfl ukd m . .. \ 

[iMft) explaim vthai ■mpj^emcoi rnejm hn um&ehriny truth ont i • 

pfopositions jnd stales .ti i. ,i H ,,. Jn d asaolpsucal Mtrm a* ttw tan? over 

lvalue IrnmwinKthii^iiktciprcti-iI to the mteipn i ninttrnamic. canal ntetpn I 
truth mesns thai en^pcBiu-n i- i. t m natucc whi ■■ \he$C H intcrprc-rjii 
' Seec.fr tlie .l-l*,-f,rvi1 v jniiU.i^,. ^ Jn J Hjii i^ 
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knitted »' vholc fabric of human knowledge and dependent on the wisdom 

ami akdls of human inquirers for their content and plausibility Unsurprising- 
therefore, ground -of-bcing iho hmt a lot at stake m the natural and waal 

sciences, as well as other mode* of studying tlve was* <fi * Ineh human beings 

experience the worfdi. 

The ei* between nuiute and ftf omologicaJ ground explain* why ground. 

KingthetibK' •« affinities with religious fonns or naturalism. Indeed, 

does nod ground-of-hdng theology finally reduce to grouod-of-bcrng (or religious) 

naturalism? Because of pervasive awpidaa in t™ - 1 '* 5 quarters coward 

reupoui traditions, jeympathy for theological terminology is often arisen! there, 

and the need for distinctive language pronounced Yet, at the conceptual level, 

i #oos naturalism typically is also grotrod-of-being theology In fact, nataxaKsm 

and ground-of-being thcolopo are overlapping classes of metaphyseal views 

whose common territory can be equally well called 'religion naturalism' ot 

"grounds-being nitw^iwn'- Consider the two rjon-OVtrUpprnp territories. 

On the one hancL some forms of naturalism (not "religion*, naturalism') ire bluntly 

opposed 10 ground -of-being theologies. These are rtrjcttp positrvistic. phyweahst 

forms of empiricism, entertaining no question that cannot be answered from within 

the scope of the physical science*. Prow ihc point of view of ground -of- being 

theotogm, those farms of naturalisiTi arc arbitrarily rruncatcd metaphysical theories, 

Thcv refuse to consider legitimate questions about the ultimate oripiiMnd meaning 

of nature, the reality of aesthetic and moral values, and tile ontobgical basis for the 

mysterious appheabilitv of mathematics to modeling nature- Alt ot these issues press 

the question of an ontological ground for nature, and non-religious naturabsss 

cannot answer them without reconstituting on ultimate onto logical basis lot reality. 

The belter, mure adequate way to refuse uich quest ions is explicitly to adopt a kind 

of ascetic spiritual discipline that refuses speculative theorizing, in a manner akin to 

-crsioro of Madhyamaka and Zen Buddhist philosophy, 10 austere version* 

of pon-fnoYJeraut deconstruct ion. and of course to aoophaiic mysticism in all 

ira&riom Engaged or not. however, the questions remain, and even the refusal to 

consider them is mute testimony to their importance, I consider ii one of the 

greai discoveries of modem philosophy of religion that consistent non-religious 

naturalism, or equivalent! v. omologieaJJy and axiologicalty ftfttlcncd-out atheism, is 

mieueciujlh untenable. 

On the other hand, there are forms of ground -of-bcing theology thai cannot be 
given a religious naturalist translation; For example, some ground-of-being thcol«> 
pe* propose grand cosmologkal schemes that are utterly indigestible to a nalur 
of any land, such as the perennial philosophy'* Great Chain of Bring v< ■! 
hierarchically organized gods and angels ,nnd demon*, it* spirits and ■' 
entities, its human beings, and! its lesser animals arvl pfani 
(Smith 19761. The perennial philosophy belong 
becausr. L . u( ultimate realm raOod I- .1 

'■ imwi Ami r. . natiii-iisin Iii'Uh 









IjOct's ntfathtfij sparse -oiitotogjeal inventory it aticom [c With the p« 
itloso r ' follows that there is a meaningful distinction between naturalism 

-f-bcing theologies, even while Use two families of vietvs overlap. 






Ground-of-Being Theologies and the 

Natural Sciences 



. ii 7>risaig£y» pven the necessary closeness between nature and its nosological 
wound ing theologies connect ta the natural sciences differently than 

nnate ain't) theisms. To appreciate this difference, consider a concrete 
.rapte- the design argument. Despite significant difference* of detail and context, 
rgurncm work* roughly the same way in its medieval form (say, in 
Tbomas Aquino*'* Firth Way in Surnra Theolagica, Pan I. Question ,\ Article 
in hit modern form (say, rn William Paley 1802), and in its contempori 
in die inTcIhgent design movement— set Dcmbski tgoS): it seeks to :nfcr the activity 
I dest&r i : m apparent design in natural objects and processes. An eye. complex 
,ihr inLihinisms. an ecosystem, our solar system — each has seemed designed to 
«mc people- a state of affairs begging for an explanation, The natural impulse 10 
propose that some intelligence actually designed what seems to be designed has 
hkstorscnl.lv seemed com pel ting because no other explanation was available. 

Dnvid Hume (1780I famously pointed out that even if the inference from apparent 
design to a designer is a sound one. wc can conclude nothing about the character of 
this designer, or even the number of designers. 21 This was a sound logical point and 
denied the design argument's usefulness for specifically Christian apologetics, but 
had little effect on the core of the design argument, which is the inference from 
jpparenl design in nature to a designer. Charles Darwin's (1859) theory of evolution. 
hy contrast, had a profound impact on the plausibility oi the design argument in its 
biological version simpJy by articulating an alternative explanation for apparent 
design Now the question became: which hypothesis is the bclTcr cxpKinjii 
• apparent design in nature: an intelligent designer (in any numTvr of forms) or 
biological evolution? 

Much the same rransforrnatinn occurred imht •«..>-.- 1 il rstonof the Jen 

aYgument. l;i < -rrungest I'omi.thi ...>- u«:. .pi* d .: - 
fine-tuning of the hindaim-nt.il crmttanti ,»i | j 

be inconceivable UUrnisi athl Eipki I-.-. . . LuntBi^enc] tA wdl 

ordiruird and fim tuned luniLanii 1 1 . ■ i ■ 1 . nied be)tNtd I biiil) oJ 
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explain* and thus 10 be ishw evidence for intelligent desist. 

Alternative *rp.1 anal lows of foe- tuning depend on scenarios with many universes, 

*mrh wiib different art* of fundamental constants. A mother universe with daughter 

univct Scran constants wa* proposed, as was .m everlasting cydc of 

cosmic espansions and contractions with different uuwanii for ca-ii big bang, and 

numerous other variations on lise rnultiverees theme.** One version of string theory 

no ppoiti j rich mathematical model of j mohfrtne with non-ovoiuppm: 

wpartduig regimes, each with datin ■ ■■■■• bask physical constant*. The 

model provide* a qui^tiim*mechaukal explanation for the way die set of oorvtanii 

applyr nflvKc" £ the universe migrate from the set in place when the new 

uon is bom." While still speculative, these mathematical models are 

robust enough to have an impaa on the fine-tuning wing of the design argument. 

Marco e mult Jtpknattiaas for foe- tuning will piobabiy become mote 

-jd perhaps empirically distinguishable from compciitoc theories in the 

yeas to come. So the question in tins Case is which hypothesis is the belter 

cxptan curent design in nature; an intelligent designer (in any number «f 

forms) settinj icart conditions for life or a scenario in which a much 

vaster unsvrrs: automatically explores counties* settings of phvaicaJ consianu. 

Bone producing life and others not? 

Determinate theisms and ground-of being theologies haw quite different 

responses to these developments in the biological and cosmological versions of the 
design argument. To put the difference suuiru tk ground -of- being tbcolcgje* have a 
lot to lose if the design argument succeeds. The success of the design argument would 
strongly suggest that God Waiter all. an entity capable of planning ahead and acting 
so as to set physical constants or assemble rn±cromolecu?e$ and cellular machinery; 
and ihi* would be powerful support for determinate entity theism. To the extent thai 
if a genuine poMjbility. faint though k nuy be given the vicissitudes of scientific 
theories, gr.xind-of-being theologies arc vulnerable CO raJsUiCaTion — though surely 
thU » a great virtue as far as their iniellu; mIiiy U concerned. By contrast, determin- 
ate cnucy thcunu coexist raLicivsry easily with cither the success or the failure of the 
design argument. Consider the alternatives. 

On the one hand, if the design argument succeeds then Q*hcTWtse uncxpkuiabk 
coQlingenucs of nature are credited to divine action, including possibly special 
divine interventions at crucial moments, in cosmic and evolutionary history ! In ■ 
outcome would defight some personal theirs, including especially theists within the 
intelligent design moirment. for whom this would represent political as well a* 
intellectual triumph. Other persona] theistt and perhaps most process thcists 



M (e-he^Wlcr developed rhroripnal version ftf the oscillating UllhrtK in th 
tiri* proposal w» ruled out In worfc done b* Roper Pcnmw and Slrph 
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d probably be less delighted to see God's action on such blunt display, because 
1 suggest that perhaps God ought to have intervened more decisively at 
human civtfaalional mayhem. Despite this complication (01 theod 
1 'hcism would manage quite wcIJ if the design argument s'uceeed$. 

iiheothcrhaflAlhcdcJtgnargtnnmtmayfail.^ 1 

mental constants evaporates with the development of quantum ccwnolo- 
sand theory, and because complexity theor-. IU gccecfr with biochemistry 

Jurionary theory in captaining edluiar assemblage, organ development, and 
pilar challenges in biology. In that case, determinate entity theism happily falls 
back on the few aggressive position of theiiii^ evolution. This view holds that God 
>flbiy makes) the world in whatever way current science suggests is 
thecase, withoQtarr>-need deliberately to set contingencies such asphys 
u or nnracuiousJy to assemble molecules and cells and organs and etosys- 
tems- • rnieBrgent design theasts would not be happy with this at ail. because il 
| .I infirm their wont fears: namely, that evolution ls divinely created to run 
ithout subsequent intervention, or etw bjust an aspect of the divine 
a( nature. But most determinate entity theists would not be perturbed in the 
! I 'utcprm- ■ 
In either ca-sc tbereforc, rnOSl forms of determinate entity theism fere splendidly. 
:ttrcme types of personal theism are tripped up by the failure of the design 
ptmoit. By contrast, ground -of- being theologies are inevitably committed to 
thcistic evolution in a particular sense, or to its nonthastic, religious naturalist 
equivalent They cannot tolerate the success of the design argument if it <uggests 
fDerarivr divine anion Indeed, the)* predict its failure, and lorrwpnindingly 
expect the success of iittempts to explain cellular complexity and contingency 
rental constants without any need to invoke intelligent design. Ground 
neologies hypothesize that the contingent elements of the universe do not 
de phrakal constants and biological complexity, but merely the vast and bare 
tact thai the universe itself ensts. 

This diflerence between the rwo families of theologies illustrates the sense in which 
ground-of-bcing theologies aec more tightly knitted into the character of physical 
ld determinate entity theisms. In the latter, the particularity ot the divine 
nature allows for the possibaliry that a determinate entity. God. cnuld make the world 
is «ch a way that it contained no hints about the divine character ^a\ e the sheer tact 
rhflt God must have the power to create. Cround^f-be^ thenfap«^i>nfM aHftv ; - 
this possibility, because they franve ithmutc icjlitv mcraplns,, i ( , ■ ,. .... no tl , 
woridaiwcencounierit.Thi.Lr \ ,•■ i ,, iam>tion^mc«riltw 

fc support inquiry of even kiml into the wwl& dl nature md value ol expcffcflce 
and consciouMH-w llu. all illmiunc ifo p mnd nl tbrough detaifittg 

the character ..1 king n. ..II rts riJ :, -- ,i ,| ,,,,,,. , n groum j irt | xin J. 
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thoologwr ing oU lei ensure that what they say about ultimate rradity 

Applies to I worid :' tfimtffl saamwmqairy unfolds ir. 

soon i "isc. PllK, ait there renewed prospects for natural 

Theology und^-beim- theologies? Critiques of natural 

theology derive from the iflsiiflicicncy of human r«a*omng power*, the intrinsic 

ibigustN Inure in the ina of meia^lTysicaJ question*, or the transcendence 

ofCod waimatea?^ oration lobe informative About the divine nature 

■round^f-bc^lhcokiipcsdirftilv affect the third of these critique*. In 

theislrc furrnuiiltOJW. the pound of being transcends the world as its mystery and 

onTalojpcJ C< ;; trse divine nature : whit the world discloses in the 

depth* of its physical and valuation*! structure* and processes. If the first 

diraojlues can be managed, therefore— and fcfl complei matter in itself— 

greuiid-nf-being des do mala natural theriogy more promising. 

. can the natura! nca or other types of human inquiry leverage a 
jfeeraeni in favour of ground -cf-beiag theologies over determinate entity theisms, 
.-ice versa? IT b difficult to a*sris entire duso of theologies, but their common 
feature* permit some room for comparative judgements. We have seen thai 
re entity theisms hi aderabk flexibility in relation to scientific 

disenraic* because of the way they construct transcendence between God and the 
world. Wl- have also seen that ground-of-being theories age theological interpret 
aSianiofthewwWpreiiseJj-asuhesdeaieoo^ other forms of inqmt - .Woveritto 
be. These two considerations estad th.it the sciences cannot directly discriminate 
between the two families of theological views- Yet we also saw thai the two fair.: lie.; 
have different postures in relation to the question of intelligent design, with the 
frowid-cf-beiDg views increasingly vulnerable should scientific inquiry fail to 
explain the unnirngency of physical constants and apparent design in the biolof 
realm. Thk suggests that the rxtcndtd failure of scientific inquiry could have an 
impact on the decision between ground-of-bcing; theologies and determinate entity 
theisms in a way ttiat the rucccss of science cannot 
Moreover, science xnd other types of inqunr cottld base an mdirca influence on 
rnerjiphysscii comes* bv changing criteria for plausibility. For example, it i 
conceivable that the natural sciences could strongly reinforce (without directly 
eni ailing) a particular philosophy of nature, a*> Aristotle's science strongly supported 
has tdeolof - < orgarasmk philosophy of nature- Hie basic onlological principles of 
s-ucha philosophy of nature — in Aristotle's case, there must be .in ontological hasi* 
ibrpurpcsmpbeaoroenainftaturcthaG harm on ires these natural purposes ina kind 
of ideological ecology— would ihen function as plausibility conditions for an-. 
theological interpretation of nature. In this way— which is to say by means ■■• 
philosophy of nature with oncological principle* scrvinjt as pLiusmttrty crili 
theotogkal modeEs— a comparative form ol natural thci>lnptal .irciirm t il 
be paswWe'\Vildrnanjoo*).Th^ would not kfrailititiii.il tUltttill iheutl 
pretensKinA to niter thenlopcat truth- ditev"Tt] from n 'i. 
huchisiom in I . -i oru and ajpuoM ti ■■ 
thii mediated and comparatm typ< o| natural ihoi i| - ■ • 
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on MB1C theological view.*- more than others, depending on how poorly or 

, rmonize with the plausibility conditions deriving from the philosophy of 

turn, maybe the most that the natural sciences and ether forms of 

, 1 ofler to the theological competition between ground-c»f-being theologSo 

r determinate entity rnraU. Tnc real of the debate remains internal to 

i metaphysics. 
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Go for a walk. Get *rt. D15 the tirth 

: Rowan Williams) 

Thus Rowan Williams concludes the* foreword 10 a report about the environment 
publhhcd by the Church of England"* Muakm and Public Anair* Council in 
WflBatra 2001: p. viii). Williams is more dasacal the!-.: than paacAthtta 

sentiment, urging people in rc-cxperiovf jrni re-Jeam Aril LI • • 
nj1iir.ii world, find* .1 strung eciwv within . 

contend no1 nnlviha! |»jnoitihv-isns 1-. Km 1 • M\ :iu 
resource this v>rt nf environmental ktrvitv 

jrcnuny jilms. i't nliiv h . » ((!-■ ,\ i> ins! ..ii. 1111 111 .1. 



Some nl the injur Ml aft 

Kirmift^lum I jvn i^.ui.j t (1 \i,ni ..1 \ ■ . . 1 I nl II. 

Bid Kntli W411I tiv, iiu'K Lomrarnfj 
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moic dowlv fo r :ueand iboEl more sensitive to f thfcjd concern* than 

:,,rmat*:*. Amot^ these other #TT/»"Ju|i>gucbetwe«niiCKnce/irid 

■tfgloD. 

. bcrwecn Kitncc and religion*— the very an of using this volume-, 

pre^pposes part »der> who bdtaR that they have something in g^, 

fruj between the two dt*o in ■ Ai'Muit ihemrnt hardline position. 

a that tdentiitts or theologians, may adopt in relation to the possibility of iherr 

'ino" interaction tug? ' «ich interaction might be fruitful (see e.g. the 

Qaeafpasitimu raieswriiird tw Clayton aooiir 114-H). Thi» o«>'. written from the 
penpecthr- of theology and iterating * certain kind of thebm over and above two 
main rivals, assumes that i will be willing to consider thai the tht»rn undrt 

coftskleiatkiH— -panenthcioB — has something lo offer; Eumely. the overcoming of 
•amc of :hc<fc8utaliies bom theological and scientific. Under which classical theism. 
the hnherto dominant form of theism, ha* laboured. TO* chip' fi not the place to 
higluijthi the. theological advantages ol panenthciim; rather, after exploring the 

itaing of panenthekm, it wfll look at divine action as an erampte of current 
debate In science and religion where panentheum makes irnportarii contributions. 
Bat the cs ! then aho draw attention to the areas of experience and ethics 

implied h Liama'a words, in the belief that panenthelsm is able to aid the 

connesltofi of soeoce to the subjective realities of religious experience and moral 
decision nuking. 



The Meaning of 'Panentheism' 



'Pancnthcnm* from the Greek pan at tkeos, means 'all tn God', and is commonly 
drrtinpii*bcd from I and concerwd at the median hctwrrn > classical thei*m. in which 
God be^srnii?Iry»cr^raerxom the cosmos, and pantheism Cull |&| God^.Thein'ti 
thus the criticd term. According to the second (1989J edition of the Cbr/bvdf English 
[Mctoonun m - .jTc<*c* 'the relation of inclusion, situation, position, exigence, or 
action, within hmrrs of *$mcc. time, condition, circunu-tances, etc. 1 , Its use in iheology 
is. in common wiih other rh*ologacaJ language* metaphorkal f McFague 19S2J. As a 
metaphor, the "in might he most helpfully explicated through analysis of a con 
tifiuum of further metaphors (rf. Clayton 20CM<£ a^l-l) as get out hel. 

L God is separate horn the cosmos. 
a. The cosmos will he m God 
**d is present lo the emmns 
■ > ainsthco .» 
5- God k effected I tl 

1 



*THCM«. lcie»rc».A SD „ 



lioiom 



fij, 






I a sacrament or *4vTamental 

1 rtjd penetrates the cosmos. 

i i of the cosmos. 

wnoih God '* body. 
God includes the cosmm, as 3 whole includes a parr. 

•d oitd the cosmos are iisextricabJy intertwined 
God is dependent on the cosmos. 

dipolar 
God is totally dependent on. or cotrrmmnus with, the crwmo*. 

r i 15) lie outside panentheism, and represent classical thtura and 

gmv fcrjr. Point u) is a classical position, while alio a form of 

panemheiam known » V*chatologicaJ panentocW. herd for example by Keith 

;) and John Polkinghomc (1*94: 64, Mi t996i ^ m ? ^ | ^^ 

jooa: 115; mo* i66h On thb view, while all b not yet , n God', this n the situation for 

-h God is* and the cosmos should be) aiming, and which will ultimately pertain. 

;b Giegersen has caDed this position 'sotcriological panembcism' (2004c u, 2H 

>m the cschatology of panenthcism 'proper ", which would hold that while 
n God 1 . God is not yet 'aU in all" (ct 1 CorinEhuns iy 28), which on happen 
only when evil ts finaUy eliminated from the- eosmo«. 
Poet (4] might be thought 10 provide the mow straightforward roeaning of 
"in— the sense that something is contained by something else, well 
» water 'in a saucepan. It i* possible, howewr, on a container model, *nll to conceive 
oi God as essentially outside the cosmos. The saucepan, after all, is , outside' the 
wait- ne notson oi sirmurru for example, explored by Jurgen Mohmarm ti&r. 

i05h f^3. 156-7; 2001: 1^5-ft; 3003: 6a, u^-ao), God makes a space within 

Godseif in whkh the cosmos esists. Panenthcists wnh to i-Aijhlinh a closer relation- 
ship trun that implied by God as a mere container*; the meaning of 'in* that a 
tcquircct u one that articulate* mutual coinhcrcncc between God and the cosmos. 

To ivoiil ih«r uivphcattcn that God remains outside the Coinwn, and to oiaHnJ: 
mutua] couiherence, panentheists often invert the meaning 'all in God' to state thai 

bd is also W everything. This notion attempts to supplement, with a closer 
relationship, the tniucendence safeguarded by "aM in God' and implied I is a 

simple 'container'. The classic ikfimtion of panrniluriim m th, Oxfc N 
^ChrtsiSoriCflurfrXforexam^ IWiny ivm«wc than 

ciiiausrcd by, the universe', but aluj to tkhrt on ; i - 
Ingthat "ihclK-in^ot IhkI it.JtiJ,-. ,:,,i .,,. 

part of it crisis lo fftn Gnu&awl lavi in 1 | r ^^ 

in aJi' can be iniirpivioJ in w>i\* tl ! . tvtkjd tfociu \ Ms 

flaVinc onuiipreseruie tpoini i.u- it 

take undeiMamlui^ a >f|\»ij t i nil 1 m.h .... » lU [, 

furtherk-m^ h a|Mhk- ..1 lu>ib ,la»>u.iJ aiul p 

Hence pumts^MSKanWion m lauaica > m > v,m 

nicy represent m-nlilkjii...,-. 
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theism fcsomctimr* itRlch«d<venfiO|wEM (9). though this is arguably inciMniste&i; 
it has aSso been utrekhecL, for rumple by tUrnaniria nd Finer, to point <io). 

Al | ong , a , thr stttdlin$ outlook U classical That is why pastil, 

paneetlu i can be maintained under both 

classical theism and pjDentVinn. even though it Isas a bias towards the Inter on 
iccouna L- "■ rwwnb (12I and (13) (cf. Brieriey wot: 230-1). Similarly, the 

•) is logic 7*n*?nt) often tmplfc 

pwiffirhi-ini uWrine. *hik lit b*bo WCcptiblc til riauScan 1 En«Bt^rc;.iti^ri. 

t h point ml poba and (?) begin to signify a 

disun, ancnlhdHk doctrine I 1 championed above .all by Paul 

Tuuch, and b a crucial aspect of panrntheiMn. for it El not possible for something to 
be entirely tepara 1 e from us ground whence p^u&enlhetsm ba negation of point !»i i 
is possible for panrmheisrn to stop with points <8) and (9), a position that one might 
call "hati*: pjnenthetsm. Arthur Pfticockc. for example, W guarded about point ho) 

■nd resists point iu) (1995:371; »o<* *4S- ' ' marks the Iw^nnmgoftull- 

hluwn' 01 'advanced 1 patje^ineismU prefer the terras 'basic* and 'advanced' to 'weak' 
and 'strong 11 h ***-• been used to describe different panentheurns (Peterson 
200 as \g& value-Laden 1 I Uylon, who of contemporary theologians 

has the dearest grasp of panentheism, has called point (lOj the 'panenthen-nc 
analogy" 0997* >oo 1 oft 7M-& 2003; 100-11; 2004c 8,1-4) and fa shown 

thar it lies al the vcrr root of the Whole principle erf analogy. It has had a mixed 
reception by panentheists. however, because of the poinu where the analogy breaks 
down (Sricrfey zonae 6-7; 200$: IJ-^l. Not least, "spirit' and maiceT'liYSusCeptaUe 
ID dualist interpretations as wtJJ at psychosomatic 'monist' interpretations; alio. 
science regards the person a* emergent from the body, while most panemhmts 
would not witli to assert that ilod is emergent from ihr cosmos (Gregcrsen 2004: 20; 
Crittn soo* 44 >. 

Tfl is raises the <raesajon ol 'appropriate analogies for the relationship between God 
and fosrnos in paneniheivm PeaCocfce (1993: 173-7; 199S; 350-00: 2004a: 144; zooain 
tof-4) uses the anatomy of the relationship between a. composer and her or his music, 
but the difficulty with this. a* with other analogies of artist and artwork, is that the 
expression of an 1 . .ally separate from the composer Id*. Temple 1934: 265-* I. 
Similarly, the difficulty with Augustine's analogs of the cosmos as .1 'sponge in water 
(Augustine toot; nc) is that it is possible for the sponge to exist out of water. A 
stronger analogy. Which does not involve such separation and which is in eflV. 
variation on Clayton's pancnthcistic analog)-, is the cosmos as an unborn baby wi 1 
(and always within t it* mother's womb — dependent on the mother for everj .sprit 
of itsenstence, yet with a limited freedom and bet .nd the mother s. tntal . 
Case Winners 1990: 22o-?;<!brton 1999:291; Peacodkc 2111 n lljo, 1*3 
2004k 142; and Mcfcmd 20051. lulian of Norwldi, in -; 

(|om between wi. and 1 imi 1 
Mnerlev a»> 
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deUBiedihaiC^i- our Mother for ware for ever being bom of him. aaid ihaU 
ncv^ be dekvercdr « Julian of Norwich WS6; tftaja 

Point U3) has two siage?. which could bccatcgoriieda%(iu) and(i>b).The flm . 
these would hold that G01 ^frdependent on the cosmos, the second that God b 
nt&Uirfy dependent on the cosmos. Under the first npiinn, God cJtooset to lie 
dependent: uflder the second, the dependence u part of Cod's Baton Hie *iitfcrence 
ber^em theK tW positio™ U discussed further in Brierlcy (20040: io) and Clayton 
mc^4). Point 14 is process thcismMhn h perhaps the most weU- known form 
pf e«incntheian. bui 11 would be unJortunate t*> deduce from the feci that it hjs been 
lluencc on doctnne in the twenihrth century, and from the bet that 
oris of panentheism have rmsguidedly equated panenthctsin with 
proceu thought, that process theisnt is gcneraHy representative of panembeism or 
ipies the 'mfddle ground* fa mistaix made in Thomas 1099: 386 y, ihe spectrum of 
poiaw grim above dearlv indicates that it is not. and does not. Process 
represents the most advanced form of pancntheism. with its marked limitations of 
the divine, to the: alenl that God represent one inilucnce among many in the 
ingesting a degree of separation that, rruuJcaUy, would be characteri*u-- of 
more *basic' points on nhc spectrum. 

I have shown elsewhere how some of the potntsabow^i?)-*?). (10). :fM j 

-^reki^kaJcjiUiirocnts of pancn theism (Brieriey 2004iC 5-u K Asu clear from 
the fad that some of these poinis arc shared with classical theism, not all the points 
are on their own accessarily pancnthcistic, and not all of them are developed in every 
expression of the doctrine. Panentheism also has logical effects on other Christian 
dectrincs: there are distinctive pancntheistic interpretations, for example, of chrivi 
ology. ecclesiotc^y, miraelesv and tschatoIcnTy ( Brieriey aoofi). 

Overlaid on the spectrum of beliefs analysed above is the question of whether or 
not cviJ is privative. Some panentheists, such as Tittich, following the scholastic 
tradition, have held that evil has no existence in it*elf. so that God is ("only 1 in the 
'good' of the cosmos. For panentheisrns of this variety, the cosmos has intrinsic 
pogitiYC value Othci pwuicriilieistM, such as Clayton, regard evil as an existing 
-tituenl of the cosmos in God. with the result that the cosmos is morally neutral 
Such panentheists are able to state, as do Clayton and Peacodce. that cosmic events 
are divine actions per se (Clayton 1999; 29.1 f'Evtry physical event h an act of" G 
10Q1& 209, 2Uj cf, Pea co tie 1993: 359; 1999: 235: 200 K : U-r 144>< TllOM whn> 

hold evil to be privative, and who identify «i<.^l with ihc good, Jo not aaoil 
cosmic actions to God in this way ben ause u4 those 11 mor. 

The spectrum above hell** to empha«.irc thai there ate dittVn \ varictiea 
panentheism fUnerles- ^mo4.t n. iu). I' - ■■. I MU-iuh. 

for existing in different lorms a*U wmhiIi betocTitKizecUsv<« n ttvrihL* »jin< 

char.KtenstiL. I l-ivingnowaiuhwd ihtsspei itifypanci 

fffiVdutrnctiverieHs llu-uu he expressed! ill tcrnas of din iit^i.tKuiuvl 
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b ao1 K? ■ cBsmo* (pwjcnthfisrp as a negation of point (i)); second, 

that God b affected cosmo* (either in die 'base' term of paint (5) or the 

•jdwnrrd 'sense ofpointt fu) «>d i nd third, thai God u more than the cosmos 
(pane; a negation of point < 15)). Thcs* prernisse* distmguish r^nentbeism 

the fell- 

• classical theisms in which God is .separate from the OcttfikOS, although perhaps 
presort to it (either En a general wz* or in a specific isoUttble ^«ry) and even 
affecUdbyit<afXrtBt»nth its (1), (3) *od (5>): 

. diMieaJ thcisnw fa 1 God b 'in' rjheeosrnw ha: not fundamentally affected 

thereby (that is to say. a denial ofpoin' ■ ' m 

• panther ' ' m **** ^hm* as "fhc cosmos itself 

i 

These three premisses — that God is not essentially independent or separaic &on> 
the cosmos, is affected by the cosmos, and a more than the cosmos — are spea&t 
niPugh to be distinctive, but general enough to include most of the detailed forms 
that panentncfoni h» uien. They consist of j -denial of points i 1 ) ,ind (1$ 1 und an 
adherence to either point <}) ftafk* pancnThcrim) or points fu) arid (13) 
Tanced' pane* theism). The>' amounl m tact to a detaniiion of panerithcisrnv and 
dcroanstaLc thai pincnthcijai i* more than a mere "emphasis' on divine 'imma- 
nence' of the sort that classical theism could fulli accommodate (as sorrse critics bate 
aliened). The three peemisses are also very dose to Gregersen's two-pronged defini- 
odd of 'generic rMnectheasm*: namely, that the cosmos is in some sense 'in' God and 
that the trianons between God and cosmos are 'in some sense bilateral' (Gregersen 
1004: aa; e£ Clarion 2004c iy. 20044* 2$*k 

Thcic premisses bdp to articulate the 'mutual coinhcrcnce' that is the fundamen- 
tal panenthctttjc conviction. The second premie chat God is affected by the cosmos 
in addition 10 the cosmo* being affected by God. accounv for the fan that the u ords 
'relational ODtoJofv' and rccrprocrtr are often used in connection with panenthc- 
1 rbrdbtmcfrvtfnesiofpanenthebmhcrt is well fllustrmed byihecl*»icAl thcMttc 

and panffatheistk understandings of divine love. Classical theism views Gods low as 
agapt. or benevolence, needing no Jove in mum; pancnthcism regards God's lore as 
an inextricable mix (cf, point (uj) of a$upc and err*, 'gift-love* and 'need-low 
that something of Gods self is nil filled in the act af loving: God 'needs somebody to 
lo*e* in order for the divme iovr to be complete. The first premiss, that God is not 
separate, is of equal importance, however. Ihe dangerous implication of relational 
language b thai the cosmos is perceived as m\ independent entity (Peterson »i 
4JP2-5I "Hse cosmos ts not 'independent' of God in any war. indeed, it is n. 
depeTHJrntnnCtoddtn'Cr>'morncnCandaI every level Fscn the frclaaiw fn 
the cosmos is ("rounded in God and dependent on God. 

Herein lies ihe importance ■■! poini gi and ilw pana m o\ 
iNtlMiwv KcaJso ;. Mich's. great iphorrun sva< il 

«bcj ■ ai Being Itself, or the < dot RmvvrnfRein ■ id ■• ■ • \ 

*pl I ' bi ■! .1 . ,,...- id rhecour 1 1 tow 1 li; 



eternal cosmos { Nikkei 190$: 40, 42-4, 46, 69 n_? r I » U predsehr what 

iVoid - Hc folded Mterrwlity as chnracteristic of finitude. God. 

I md nothing is external to the in/imte, so the innnnc includes 

finite; God includes (he cosmos FNikkd ! W 55). j n feb ww% Till^h 

mads, at the heart of advanced panemhosm. un a line nretching from Nicholas of 

■tfOttgh H^el : ivl m foi ,1 ..: hotfl the fafinfee !rK ludes the nrahe 

>D :000k 1 aooia 195, cf. 2004c Bi; jooajfc 255). 

Advanced panendiciim developed in the wake of the EniightcnmenT, and the 

prrncical rhe^logteal movementj that haw embodied the doctrine have been ideaj- 

demism {Bricriey 2004b), process theism, and some other liberal theologies, 

neologies of protest' agiins classical theism and some of the 'South Bank 

the 19&W. Nevertheless, n i\ dear ihat orpecty of panenthcisfl] can be 

found within the Christian tradition stretching back to the Bible (Bricriey 1004a: 4 n. 

I Bor& iooo: 4^-3: 1004: 66. 69I. as well as within other ancient r« 

rlaruborise and Reese 2000: 494-?. 306-10; Whittemore 1956; Giegersen 2004: 

; and Cbyton 20041* 150 n. 1). Panenthetsttc sentiments have particularly been 

, ed by mystics throughoul Christian history (Bdefiey ioo4ir 4 n. 809; ct Lee a?46; 

U Few 197* 3*ii and DombroutsJci 190$; 164.71). 



Panentheism and Debate on Divine 

Action 



Scientist can find panentheism resonating with many aspects of their endeavours. 
There are poinLs of conneaion between the interrdaEJon of mittcr and energi in 
an temporary physics and Joseph Bracken's 'field' version of process pancnthcism 

I tcken 1991, ijoa, 19^5, 1597, i>nci4); between concepts of emergence and pancnihe- 
»t 's niemalism. and bet ween theories of vitalism or life force and the intcrreUli 

li thai pancritlieEsrn allows between Spirit and spirit. 

Panentheism has also itluminaied recent dehiies on divini .> irw ol 

panicularh thorough iflterdiwiphnary researvh an that hi 1 

been one of the chief cautes »i ^«,'iuf\ dist in. \n$ M itwlf tm 
Ucories of divirte action range fii*m theri i 

action withunt 'gaps' m (Ik* causa 
gaps' in the iauv.il >M 1 

i6a>-8il, I'atienrhi - tm Iba Arsllu 1 . 1 ; 

Christopher Knight < layu«ii, and ■ . 



1 5« ecp. Hm^'ll # -1 iw- 

«ee*p. Hui*cll i«s. a 1 1 



Mill* 



An ctpont Knight ™ rnal **»« '* W» >p«iiU action 

D OTICS beyond the 'single act* of God's general providence, baft 

the cosmoswuh grace and t a bemgthrough the taws of nature find their 

-■- -, ,^ch arc not of course fidlykncm. ft $ht aoos: ihij; 3004; 

Hie problem of the 'causal joint' i< -hussolved b;, grounding oil causal j 

nose pancntheism WW less explicit than that of 

•s '.in earlier eifooenr of a itinuaf view. Knight defends his view from ihc 

cbxgt of dr; ng Chat God as ground, participates, and thus is stffl 

■ molwd, in tuttf esent- Thristie naturalism has the advantage of nn . 

inocMng of God as 'a cauie among causes! 

Olson's She 1 e/sLs on his rjammmeistic analogy: God's relation 

to the cosmos is like a penon's relation to her or hi* body. Some of the body"* 
functions happen auTomatkauy and unconsciously, such as breathing; and the beating 
of the heart. While CUvtcm would wish to assert that God is nevertheless conscious of 
all action, this automatic? action corresponds to the general law. like regularities of 
the cosmos and Ciod s general providence, equivalent 10 Knight'* naturalism. Clayton 
also wishes to iiscrt. however* that there ^special, or focused, divine action Jn the 
cosmos, corresponding to the conscious and imeniional acts of a person on ho* or his 
body. He uses the scientific concept of 'supervenient' properties, which 'emerge* from 
lower lerels but are not reducible to those levesY causal influence, and which them 
selves exercise a "fop-down causal influence on lower levels, TO suggest lhat God tt 1 
'whole' influences or Eurc* the parts' of the cosmos (Clayton 1097.0: 231-69; 2001c 231 
aooaJ: 263 -a,). The doctrine can be called srrcttg cm&$tacc 'God could guide the 
process of crneagencc through the in tiCKfuction of new informs lion ffonnal causality) 
and by holding out an ideal or image that could influence development without 
altering the ittccbar nd tfiu<ture.s that eo^tamerolurjon from the bottom up 

(ttnalcaiauSry)' fC oMro*>^;ef T 2<>04ini87-99>.Tritf 

the mental level of 'integrated persons*, by God as (the unMrc category of) Spirit 
(Caayto-n xooaiA »M;<£ iooi*r 104 and Bracken 2004: 219). 

Th* pcuiiion of Peacocke. who has been an important influence on both Knight 
and Canon, smtu to hover in between their rwo views. He is clear that God acts in 
the processes ol the world and is not an 'additional" influence in any way; moreover, 
he uses the term 'sacramental pancnihctSTn* as an equivalent to theisiic naturalism 
Lite Clayton, however, he also uses the language of emergence and jupcrvenience. 
and indeed pioneered the suggestion that divine action can occur through "whole- 
pan" inlluence. which is 'spectal" in its effects < Feaeodcc 1993; a>o-60; 1995: a3a-$, 287; 
2001: mo; for commentary, see Clayton 1997a; 220-7). Knight suggests that Peace* I; t 
has become decreasingly naiuraltstic ijook 15-17). white Clayton sur-cnj mi 
Peacock* has become increasingly naturalistic teoo+d: 262-*. though *i 
n. J4). The fact that Pcacocke regards divine action fts intended in vts 
that he might he nearer m Knight". theory of divine action tftac to I 

For centuries Hicjonha\ turtered from the cotuepi ihatOodauli I 
inih. >f namie.md the Jtluir- ! iencj It 1 01 

foleavetfiofliH duMCA] notion* ml Atone ictmn MmpJ 
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patiblc with what science has revealed, just as wciety ha* generally reacted 
I,, if i mods agnosticism and atheism, in philosophical and moral reac- 
tion against the enaaae* of diuical theunv T>ie three theories just uimmorixed offer 
•m of theism without intervemiorojm or iiruptionisrn; pancntheism removes the 
for distance, and thus ear bring Kicnlists and iheologiamclosei together. 



Panentheism and Religious Experience 



Clayton ha -lined seven possible reasons foe adopting panentheiHD as a doctrine 
(Clayton. 2004c? zj-a): 

. b* ■ ■ ■ -al theism is no longer viable: 

. belief thai pancntheism is mote compatible than classical theism with %ciencr 
- belief in a mctaphysic whkh panentheism underlies; 

. belief that panmihcism i« better aWe than classical theism 10 rapport religious 
dad Icwloprnent of tftefirst reason); 

• beftcfthat p-mrnchcism ea.n mediate between different faiths; 

• belief that patieolb can respond bettea than classical theism to objection to 

^ious Tx-'tief (this scents to be a negative version of the positive, fourth reason 

• beUci that parKnthcism has better ethical or pofirical implications than classical 
ihdsm. 

My own assent to panentheism has stemmed from a gradual convergence of ennvic- 
ca: first* from the philosophy of religion, that forms of theism olhcr than classical 
can better respond to certain common objection h 1 -vligious beJief. dnii in particular 
to the problem of theodicy (the sixth ot CbytCfft feasons); and second, from the 
dKologita] ^omlu^iun thatauthen lie love emails limitations of the divme that classical 
theism cannot accommodate (approximating most closely 10 the fourth of Clayton's 
reasons), a conviction that corresponds to the human subjective cxj»«rierKe of I 
This correspondence wiih subjective experknet' would n*»L bt 1 \ignirkam tn 
oorTflmed with broad patterns of refigHHU rxpcriciKC v^ it tun • 
exoeiiejKes have indeed often been panr 

of me intent- -lipoui CTpcTicraccathalarei >uti*»abc*ti 

ofrcfipous experiences mori ^iicrallv. . , 

acdin thecounterpin imerevt, wnhm< 1 I: 

=ocmi3: 34 n a«i.j. Such cxpcrxixcs arc invariabl 1 ■■ ■ ■ n 1 il . ■ 
'more', which corncs m or ihn-ue.li mnael in > m I vutirv Man 

Borg rtljtc*. An caper 1 col t •>! the l*ntt*h Ebcotogun - I wbo» >o 

the dingy Comer t>1 a Irani leaving I I nm a KoStolh • 1 ' fi ' ! - 

eompanmvnt railed with ligbt. and hunsHi owerwfa . 1 

love, humihtv. .nid k»v, paitji.ul.ulj lowaiuS ho fdbw pa&sen^m *«>rj; i-w 1; 
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wj otter individual* have ft* a particular environment suffused with bghi q^ 
and themselves at peter with the world or united with the world. Their etperier. 
of something mart ihan what the world orTrrs an in own. yet at the same tune that 
somcti imimaiejr amneeted or bound up with die particular port of rh c 

cosmos In which they fin J themselves. It is scnKtmnp marc' thin, ret also organ 
scalh/ 'in and through', the cosmos u they kn-mv EG ;t «* transcendence 'within* 
immutseiice. It it not separate from the cosmos, jet neiiher » it simply the resources 
of the coimos iKett tr is a feeling o J mnheiesKc; it is paneniheistic. Bore, hai 

testified to hii own experience of being brought up under a classical thetftfc model, 
Only to discover panenthc^ni » a framework that made more se/tK't 'becoming 
aware ofp•J1CTthei5mmade^rpo^^lefbrn^Gt0lbcaCh^^^!l.llIl ij-ain' (Uorg 1^9- 
)?-*&; d. AOOfr 4*- 
fUncc to Clayton's sewm reasons csjn be added an eighth 

■ bdicf that pnientheism represent* more accurately than da 'icism people s 

tretigsous) cxperiefwe. 

\i aio; j aflrntheiim has co aie CO the fore in modern theology, one need go no 
further than the fed Out it articulate.*- a metaphysical position which is consonant 
v.*ith much, and often popular, religious experience:, instances- of which are Eocrcav 
inglr ankuljtcA 

Given the foundational nature of experience for human being, it i* unlikely ih.it 
Ktemisu or theologians will be attracted to pancntheism purely on the basis of 
Clayton's second reason above, that panrnrhrism is more compatible with science, 
than digital theism. Scientists are human brings, after all, often with religious 
experiences The attraction of scientists to panrnthrism is therefore likely to involve, 
in addition to theoretical consonance, convergence between theory and any personal 
srbjeUiwe experience of' God. Part of what panenthrism offers is a holistic integrity 
between 'head* and 'bean 
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The Moral Potential of Panentheis 



M 



Oat-ton * se%tntb reason above for adopting panemhehw it the belief that panenlhc 
ismrttoheticrcthicaJor political imp'Kaiions than eUs^cahbeimi. Herein I Mirve. 
liafwientheisrD i greatest poten tl insvever close God and the cosmos are on, 
be. there is in classical theism a basic separation that pancn theism 
"Despite the goodwill of its defenders, classical thefam is laialJy mired in «ru 1 

.lealoofnos-mddetachrwnt Itowdrll 30OO-lt| Cone© WOfl of God 
pendem or vparjtc irom the (o%mus has I COSt c-uh wrsfofl ..) 

^<«^ismoral,b«aawetrierefal»ons% , 

CUmpte rurmlcriialrrUimmi.ip-. within Hi mrnoft, 









[call rms of classkaJ theism employ a variety of means to try BQ 

ambush intimacy between God and the cosmos <^ e .^. thc mafyxiri them* 

,IIrn|ced in Pombrowiki 1990,. Even Aquinu Herdthat God was in" the cosmos 

as un opent n m thai in which Us action takes place (Gregersen 100c 1$}. Morris 

Clarke ws-grsts that Vutstdc' God in classical terminology mean* simply not Id 

nh God; they nreRPfGod (Clarke 1990c 106, O^rkes ernpha^si Hut being a 

t0 d in no way suggests identity with God: there An H • .npuuhing 

lod and the cosmos without the liusnees of separation and independence 

id their attendant moral difficulties) that the word 'outside involves. Being a ■part' 

>*d doe* 'i mprormsc distinction. Similarly, in an essay of characteristic 

depth, Rowan Williams reject* panentheittm because of God's character u sheer gift, 

L-ing for others, which needs or receives nothing m return i Williams 1000; 6>-tS). 

Bur Aoa j bck of rccetpl necessarily follow fenm sheer gift? U that nm a presuppos^ 

inon? Concovin^ of God as not separate from the cosmos and needing the cosmos 

es not reduce the cosmos to the level of functionality for God; God i, receipt nerd 

ncJlhtT detract from nor undermine the unconditionality of divine low. God'* 

i he a consequence, without being the purpose, of losing, Indeed, if God 

04 to be ihi l of the cosmos, then God's indwelling grounding of it would 

^eem to be the only passible alternative- 

k moral edge of pAnenrhejsm slems from the ha that it corresponds more 
ctotfK tivan Other forms of theism to The basic irngious conviction of 'mutual 
Qoinherence' or human connectedness with the divine— the conviction that God is 
IK inward ttun [purl mo*t inward part' (Augustine 1901: aj). closer |to us| 
tiirt breathing" (Alfred Tennyson, The Higher Pantheism, in Ricks 1907: 70* j. 
Panemheism seeks w stress thiit 'the infinite God is ontologicallv at clou m finttt 
rfentjfs as tan powibiy be thought without dissolving the distinction of Creator and 
cmted Jltogtihef (Clayton 1999: 190, Claytons emphasisr. Relations under 
prim theism are always, a? Dtivid Nikkei obser»e.s, intcmar (Nikkei 2003: 641). 
[Delusion is understood organically' The 'ill" of pancntheism is a fundarncnial 
conviction about the closeness of God and the cosmos, fa ■contradistinction to any 
concept of God as separate or entirety independent. Panrntbebm b able to say that 
whatever the situation in the cosmos, however *null or Ejfjrc. howoer catastrophic. 
it n still in' God. God is not irisi presL-nt to it. hut inseparable from it. God i» not 
so much a comp;issionate friend js a premium nsotha >ebo bears the pa 
Romans 81 with infinite capacitv in redecflo, 1. I . tsot 

necessarily to say that even jiiiun in tbe i.i>irui» Ik divine ictk>n, cscn it * 
cosmos is 'pan' til (Tod. One w«hjJ«I m# *d* that the action «>l the foetus i*- 
ibe mother's action, even though the h»eui\ i» imiirelv in the motlsci and '}■ 
or the mother. Ii ts important to reo 1 1 ii. n ..■:.,. 1. ot tl . mws 

[Page 2004). and th.u ihi% .unlv^uitv ex tends to ih«- cosmos's deepest levd 1 ■■• 
point is that all takes pla«:e within' (.-».! and that lh» o> m ■■ < I God b in' 
everything to some estent luuvovi rn.vrallt jiikb«gu*w* II, s.ii! 1 u 51 . 

i&m is tequireil il onlv — -and |'i"itiaj>» unit to avoid iiu rsescstsve cosmoiauanc 01 
having God 'wilhuin'. 
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The mnrjtltmpluaticw ofaaracdviraijof Ond U in' the cosnuit ii^ a» rs*ee**arjly 

affected by H are manifest in ■many different fields of tbcolog) I theology. 

irrmnist theology, ecotheology. 'economic' EbcJ*tiOJl theology, sexual theology, 

thcofagrof religion*, and so on Wo [| r ihii much ecothcnlop is panmtWi | n 

orientation? Ii is because reject lor the cosmos Is putter when God i? conceived u 

t n it than when God b regarded as independent of it. Why is it that feminism finds a 

natural alfr in paneniheiMn' Ii ■ because patriarchy and its ill effect* arc Bflocatcd 

with 'independence' whereas fniiillJWTI celebrates the d05C5t possible' f elatedness— 

which is precisely bow panenthrism dMraeterires the relationship of the cosmos with 

the dlvinr. Why *> ft ihil wtcrraith dialogue develops further when participants 

subscribe to ptnentheisrn? It is because God ia these cases can readily be seen "in' 

different traditions and religious figures I while panemheujii is capable of tnnitaria.n 

interpretation, n is not ncce*urfl> so. centra Dayton U997fr. 13.1-5. 137-8: tOyfc 2113, 

ao^-*; 20057 3531 > Similarly, it is no coincidence thai a key theologian for ;hc 

acceptance of gay and leshian rekatiuriship*. Norman PitWrtgef, Was a panenthcisi 

<<erlcv 1006% There are also connections between panemhoism And "economic* 

liberation theofopv 

rancnthciNTi/ h.i-- moral potential in pastoral ihcologvv particularly in the context 
of suffering lu concept of a nan-intcT^Yntwrost God is a natural home for theodi- 
eean strategies such as the limitation or reconception of divine omnipotence, and uk 
free-will defence. The notion of a passable God with the closest possible rebt:. n ... 
to the cosmos can ibui not mutt) bring pastoral benefit. To be of assistance here, 
boiler, it ia necessary for paneniheism cither so adopt the scholastic and Tillicman 
notion of evil as pnrarive. rather than having actual existence itself, in order to keen 
God unsullied, or to adopt the process conception of Cod's dippUriAy, whereby the 
eril of the cosmos exists as part of God. but not at God's absolute 'pole' I prefer the 
Tillithun view as avoiding the 'inconsistency' of the process dipolar God; it is also 
interesting tn note the connection between the doctrine of evil its privative and the 
'absence of God" sometimes experienced by those in situations of suffering. 

Patsrtirhrtfrm <ltnws h«-rw contemporary *-~orkin tcience-arid- religion should rvol 
be detached from questions of practical elhks, 'earthly, everyday concerns", as such 
work has been criticized for being fDeanc-Drummond 100a; 234)^ Panentheism 
can provide a metaphvsacal basis for challenging science's assumption that the 
biosphere as endlessly malleable, 'to our pleasure or whiiti' and to the benefit of 
only a few (Conway Morris 2003: jh-jo). All these practical implication!; arc moral 
dimension* of panentheism. and they derive from the doses! possible association 
of God and the cosmos, which panenthcum represents, Clayton b Wary of attrih 
ming too much value to a metaphysical position because of its poliitcal Conse- 
quence* rClayton Mxt^tk 2591, but 'moral truth' and 'metjphvncoJ truth' ate bv no 
means mutually exclusive f Harris iooljJ, and indeed mav themselves be loexirk- 
alley intertwined'. 

Irooicaly, Dexrw Urummood beJievr* the amwei to be in the relationship of 'othtraoi 
.idol Iw classical theism 
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Conclusion 



„igh Mtuncm science presented data which were Incompatible with classical theism 
ind requited that alternative thcisHc conceptions be found: it led both to deasm and. 
ra0; crnanl with peoples religious experience, panentheism. Mow religion can 

ne back to science with the gift of advanced panenihcism a* a theology which is 
«r*mpaiib!c with scientific discipline* and can express scientists' own rclipous ea- 
perJeoce, in this way, science and panentheism have come fulicirefc. Trichtrtorfof 
theology from deism onward*, in reactions to Easayt and Reviews, Lux JWunJi. 
nja4ernisrn. and all the rest, is littered with the Tragedy of theological drfenuvene**, 
entrenchment, and opposition to science, simply because theology itself was oper- 

Dg with •> problematic doctrine of God tfor some of this history and its nuances, 
see Bowler mot)- Theology now does not have to survive in this way or 10 perceive 
jdeneeas e threat, Scientists nowdo not have to reject theology for the wrong reason. 

But that is just to put the benefit negatively Panentheisu are not just making up 
for the past; the) have something positive to offer. They offer alternative and subtle 
doctrine* of God of which scientists may not be aware (cf. McDanicl 1005: 30) and 
i»hich provide a metaphysical 'fit* for those scientists who wish to integrate religEous 
experience into their interpretations of reality (Clayton aooie a&-4h and who look 
for a metaphysic with moral "edge: Panentheism. in short, represents theology that is 
engaging and creative, and a metaphysic with rich and sensitive moral resources. And 
pven the moral questions which now press so urgently on science and the contem- 
porary world, thai contribution of panentheism could be of paramount importance. 
'Go for a walk. Get wet- Dig the earth.' 
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CHAPTER 38 



PROBLEMS IN 
PANENTHEISM 



OWEN C- THOMAS 



Introduction 



Thereare Wine serious problems in the understandi ng and inlerpreCalionofpanemhe. 
tun in what has become a fairly widespread movement that has gathered under this 
banner These problems arise from (he fad that pancnthctsM is not otic particular view 
of the relationship of the divine to the world (universe), but rather, a large and diverse 
family of views involving quite different interpretation* of the key metaphorical 
assertion that the world b in God- This it indicated by the common locution among 
pancnthcisz* thai the world is 'in tome sense" in Ood, and by the feet that few 
panenthettts go on to specify death* and in detail exactly what «n*t is intended. As a 
result panenrhcifudo not offer a dear interpretation of the relationship of theology 
and science. This is not to say that ihcre are not sonic particular verwons^fpancmhe- 
ism which arc developed coherently, such as process panenthciirn. but that the 
punemheijan movement as u-rwJrdocs not present a coherent view. 

Various attempts have been made to determine what this femiry of views has in 
common beside* agreement on the metaphor, but again these determinations also 
vary rather widely For example, in a recent ssmposiuro (henedbnh referred to 
simply as 'the symposium') on panenthrism one of the editors. Philip Oayt on. in 
summarizing the interpretations offered, lists thirteen varieties of pancnthertm 
and also summarizes four quite different attempts to determine the characteristics 
of generic pinentheism' (Clayton and Peaooeke 1004: 150-4).' Clayton, perhaps 

Since thii o die tnmi rcim: sympouuni on pancniricitni and iIk only Ih*«*-Iw£||i 
treatment of it out>idc procos theoiogy, I will be referring, to it rq-\iljrly below liv rmvam ol 
page numbm in parentheses 
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aortiewhui uneasy about this, goes on to suggest that this broad vanity of vj 
becven encouraging, insofar as they reflect the theological richness of ihe underlrina 
notion' (p *5*)- Il may be noted, however, that the thcoloftiu] richness of a con, 
trimly enhnnccd by it* clarity rather than hy its vagueness 

One source of tht* wide variety in the interpretations, of panemheism is the even 

fcrgrr variety in the meanings of the key word W. The GjqW Signs* Dkihniry 

dev hall pages to the meanings of in', and specific*, stay-three distinct usages, 

nautyof w bich are employed by pancniheiMs These usages full under the headings of 

preposition, adverb, adjective, and substantive: position or location' occupation; 

pregnant uses' (in himself), 'motion or direction', 'constructional' Ibclicvc 

i.. lin d phrases" (insofar., lite fim usage listed, and probably- the most prevalent tn 

the symposium, is the preposition of" position or location 1 . The other editor of the 

ipcoium, Arthur Pcacocke, .states that the 'in' of ponentheism 'U dearly not 

intended in any locative sense... It refers, rather, to an ontologjcaJ. rdation so 

Uut the world is conceived as within the Being of God' {p. 145}. Since the spatial 

metaphor u simply repeated in the statement of the ontologicaJ interpretation, 

howercr. without any indication of the ontology mvnEved, this leaves it unexplained. 

FiirUtcrmore. the preposition of position or location seems to be 'dearly intended' by 

most of t lie authors in the symp- aura 

La another essay in the symposium, Clayton notes that theorists of emergence aba 
use the terms 'in* and 'internal'. He stares: 'What emergence actually offers ... is the 
inclusion relation "C": "belongs to" or "is a member of', etc. This isa reunion of 
logical inclusion rather than (primarily) one of location.... Emergence thus repre^ 
sents a powerful answer to misgivi ngs about the preposition ""in"*' (p. 8S). It isnot dear, 
however, what this answer i* and what misgivings it is supposed to address. What is 
dear is that other panenthcists would probably not be satisfied with logical inclusion or 
dass membership as the definition of the way in which the world is in God. 



Process Panentheism 



There is one major exception to this vaguciKU in the concept nfpancnthntni, and 
that is the interpretation found in the process philosophy of .Alfred North Whitehead 
and Charles Hartshomc that is expounded uv detail ami in hijihlv DOfl el and technical 
language, It mi.g,hl be CaUcd the original, ur even the tttTui.il. interpretation, nna it 
was Hartshorne, who has been called "the leading twenticih-CfnCun advocate of 
pancnthcisrn/ (p. 3). who first popularized the notion. One symposium author. Cefca 
E. Oeanc-Drumnumd. has described process pancntheinii as. the measure of the 
"orthodoxy" of pantntheum 1 (p. 234). Hamborae describes Whitehead a&'ihtoui- 
standing surrelarivht or pancnthmt' (Hartshornc and Reese 1953: 2?,U. Whitehead, 
who did not use the term, stales his view as follows: t Sod. a* wdl .is being primordial. 
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n also car»oi|UCBL,..TTw eampMon of God* nature into n fulness of physical 
feeling w derived from ihc obfertifieition of the world in God... (the! prehension 
mtntV^ofcachcTcalur (chad 140. 

Hartshomc has * Kjrnewhii different blteijIUUtiOD of panenthdsm- He states; 

A wprrrr« person [God] muss be inclus^veoU!! real Etj Wfc find that person* contain rdatfoni 
c*knn ml low w ether person* jnd Things, and since relation* contain their term*. 

pcncHM must contain other persons and Ihiflg I «m» oth ertrto , This n hreuutr of Ihe 
inadequacy f f hurnra per tonal relatione which & *wh Thar the lerms aw not conspicuous 
aad deariy contained in ihbr obiectv . In God terms of hit knowledge would be aholutchr 
nnnifea and ckat >** not ai all outwit the knowledge or the knowr i Hartshorn*- w 

Hart*omr«aplain* why 'relation* contain then terms 1 by a logical or definitional 
ar^rnem as follow^ 'An mdrviduaJ relation b a single entity which is nothing 
without fa Kttny md hence rrt en lire umury activity must include that of each of 
it* Ceron" f Hartshorne i$a*-* *>* 5 - However, the argument that relations contain thcax 
terms does not entail that <iiictermtna relation contains the other term. 

Thin v live reads later Hartshorne offered a different interpretation of inclusion, as 
follow*- Cm mc define inclusion? I tike my cue here from a formula of piopcisiiinnal 
logic- 'There ts a parallel formula in ihc logic of daw inclusion.) P entail* (logically 
includes! qifp& <j = p. or if asserting pis no lew and no more than asserting p& 4 

(Hirt&uTieafff&ic}.' 

Tlirrc is another sense in process panentheism in which the world is in God. John 
R Cobb Jr. puis it uV The region of God [includes] the regions comprising, the 

standpoints' of all the contemporary occasions in the world' (Cobb Jr.. 1965: 196). This 
it rough!)' equivalent to the assertion in classical Christian theism of divine omni 
presence, that God u present ai every point in space and time. It Is also analogous to 
the version of pancfltftekm in which God aa infinite include* all finite realities This 
laner view is mentioned in passing by rwo symposium authors (pp. 6% 1 46), and ii b 
spied al some len gth by Cbvion. who trace the history of the infinity and 
tubiectiriiy of (sod to Hegel, who asserted thai the truly infinite tiod must include 
the world within Godself (p. fit). He neglects to mention, however, that this God 
cannot be understood ai a subject Of d person. 

The interpretation of panentheism offered by Whitehead and Hartshorne is a very 
specific formulation that ts analogous to knowing someone or something, and thus 
having them 'in mind'. It suggests that since we know and love our spouses, child™ . 
and friends we have them in mind. Would we also be able to say that therefore they 
ant in us* Probably not. This process interpretation of 'in'* so far as] know, is not used 
by any other pancntheistv At least it docs not appear in any of the four Eists of ihe 
characteristics of generic punemheufn in the symposium- So what ha* been described 
as Crvcon^nai or official interpretation Is no! at all shared by other panenthcistSiTTie 
reason bar this, apparently, is that the metaphor of human knowledge or love is not 



1 t am indebted lo Donald Viney CM this i eternue. 
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Itronf enough for the other paoentheists. or that ihcy are not persuaded by the 
iC pt of logical inclusion. 

There is another problem in Whitehead's, and pmbaMy Haruhomr'i. pancntbe- 

[grtt namely, that God'i knowtedge of the worid a neither complete nor of ihe 

'.emporary wild The world is made up of actual entities or occasions of 

QCprfience that begin with an initial aim supplied by God and proceed through a 

prooaa Of" concrescence until they reach thcu 'sarislicuW and have perished*. It is 

: this last stage thai God 'prehendy or Tcnows* them ,ind incorporates them 

[nto ihc drvine consequent nature ^oillc 1980: 15-17)- Tnis may be another reason 

other pjnerttheisa want to distinguish themselves from process panentheism. 

The m-iin reason, hm.vevcr, why most other panenthewts rcjea procesa panenlhetsm 

fe 1H3L in the l-tter the 'world' is held to be tottcnial. and hence God is not Ihc 

crejtor of the world, except in the very reduced sense lhat God supplies an 'initial 

aim" «o each actual entity, Furthermore, the world, along with the 'eternal objects* 

and 'creativity, arc coeternal with God, which leaves the totality unexplained. Tho is 

why Whitehead subtitles his main work 'An Essay in Cosmology' rather than 

cosmogony. Langdon Gilkey thus places Whitehead in the tradition of Platonic 

ifid Gnostic dualism, which suggests a tragic rather than a moral view of ml (Gilkey 

HP 40-51).) 

Moreover, process pancnthcisu tend to assert that the permanent correlation of 
God and world and the denial of creation out of nothing are esseniiai to oancnthc- 
. and refer to other views as 'classical theism'. David Ray Griffin states 

This incrL-ased popularity |of pancmheism] brings a danger that 'punenthebm" wiD be 
jjipiopnated for doctrines devoid of [the] promise (of pancnthcisza|, Th«c has been a 
tendency to extend the term to various doctrino that have modified classical theism suffi- 
ricnuV to say that the world is 'in't^^indKSexiseofiuTectingGod.bat that otherwise retain 
the defining characteristics of classical theism. (Gnrttn 1005: y$) 

This further indicates the wide divergences among pjtittnthvisiv 



Divine Immanence 



Since panentheists usually criticize traditional or dassicaj thctsin tor attenuating 
divine Immanence by asserting thai tiod n outwsie the world, pancmheism i^ 
often interpreted to mean primarily An intensification of divine immanence. One 
symposium author, Michael \V. BrierJey, slates that one 'common panenthe; ttt< 



' A summary of the criticisms of process theology ha» been ujpphrd by CTohb and Gnrtin 

(iy;N:iR4l, to Which should be added Ncs-ilJc (IsxSol, 
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Theme" if the use of the language of 'in and through' or the Lutheran 
eiKhinMic utnguage. of 'in. w :! tad under' to describe God'» relation to i 
world (pf M9. This implies, hnwrver, that God is in the world, rather ihun vice 

m«l, and it also iccnn to be limply an cnrptwsu em divine immanence, ruber 
than a from of pairentheism. likewise Peacocke in commending pancnthefem 
State*: We ...need a new model for expressing the closeness of God** presence 
to tee, natural events, entities, structure*, and processes: and we need fa. 
divine to be a* eJo*e to them as it is possible to imagine, without dissolving 
the dHtincrion between Creator and whit is created' ip. MS). Moreover. Clayton 
states that pantheists use |thc V metaphor| in two different directions-- the 
world if in God and God it in the world. ...(Therefore] it is not difficult 10 
paraphrase the fundamental cuura being made by the metaphor; the mrerdepend- 
encx of God and world' (p. ftj). This implies that the world-in-God metaphor is 
no: ostentiil to panen theism, and what is rwi ial iftl is simply .'in CAiphasn on 
h nc immanence. As form Cobb pul> it in a review of the sypmposium, In thh 
book the accent falls not on bow all creatures «irx in God hut on how God ts in 
the world... Gertatfilv the two ideas are quite distinct, and it is possible, even 
common in the Christian tradition to affirm that God is in all things without 
affirming, that all things are in God. Some of Ihe essays in this book follow that 
lint- obb |r. 2005: 241). 

Cmesynirxiflumauu^onNieKHenrikGrcgcrscn,, however, argues that many, if not 
most, version* of classical theism have strong doctrine* of divine immanence He 
quotes Thomas Aquinas: 'God exists in everything ...as an agent is present to that in 
which ib 1 6*1 tak« place. ^, So Gr^ rnuW cto mtimately in evcrjihing' (p. aj>. 
Gregersen also notes that Thomas concludes with a pantheistic image "immatrrul 
things contain that in which they crist, as the soul contains the body. So God also 
contain * things by easting in them. However, one does use the bodily metaphor and 
talk of everything being in God inasmuch as he contain* them" (pp. 23-4). 

Sunilarly Karl Barth, surcry an eipcinent of classical theism, has an even stronger 
doctrine of divine immanence. After criticizing vanous versions of panentheism in 
Western history, he states 



V-w Ilk absoluteness of God Mnctly understood in this sense meant ihai God has ihe 
freedom 10 be present with chai which is not God. to coenmonicate Himself and 1 
Himself with ihe other and ihe other with Himself, in a way which utterly surpasses jJJ 
that ean be effected m regard to reciprocal presence, communion and fellowship tmwctn 
oflher bcmjci. . , . God . .is free to be immanent, frer to achieve a uniquely inwnrd and 
pftame immanence of His hemg m and wiih the being which i> duiinct from Himwb 

rBadftifsnjq) 

So neither radical immanence nor panennhcisiic imagery are absent in classical 
theism. This leads to the question as- to whether there is any real difference between 
the assertion that the world is in God and rhe doctrines in classical theism of the 
unrnanencc and omnipresence of God. Because of the vagueness of the spatial 
metaphor, it is not clear that there is any difference. 
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Classical Theism 



,hii connection it may be noted thai the symposium contaifls about thirty.fivr 
ptfjotairirt references CO classical theism'. Brietlcy Mates, however, that 'classical 
theism has on occasion been made into a target of straw hy parwrntheiiiV. and 
fotfl three authors who have done so (pp. i ? -w^ He could also have listed my essay, 
which is a critique of an earlier essay by Clayton. This Utter essay included an 
extended critique of what Clayton calls classical philosophical theism (CFTV. He 
ixa\a that CRT is "most often presupposed (usually unconsciously) by system- 
aticiar»; thai it is 'widen/ assumed by theologians today', and that 'its influence 
on tocology continue* to be iaTuncnse' (Clayton iogS : 202b, aojU zap), My 
response vras as follows: 'But Clayton offers no examples of [contemporary | 
iheolofu'uw to support these claims . .Why not? Because there aren't any I know 
ci* no major theologian in |the last) century who fits this caricature.. .except 
perhaps for a few neo-Thornist* or conservative evangelical theologians* (Thomas 
3090: 286b). 



Soul-Body Metaphor 



It was noted above that Thomas Aquinas employed the soiil-bodv metaphor for 
111 e God-world relation, and it. along with mind-body has become one of the 
main metaphors of contemporary paneniheism. Hartshorne refers to Cod as the 
'soul of the universe (Hartshorne I94«: «h. 5". This metaphor, however, is no* 
without hs problem*. For example, the soul is now understood to emerge in the 
body in the process of evolution, rather than l© contain it. Moreover, the soul is 
usually understood to be in the body, rather than vice versa. Furthermore. 
*inc£ the body is essential to being human, the question arises as to whether or 
not the world ts essential to or part of God, and thus divine and not creature The 
mind-body metaphor is often used in this connection, but it may not be as 
illuminating as is supposed .among panemheisu, since it is often interpreted by 
contemporary philosophers as an anomaly that ts unintelligible (see e.g. Shaffer 
1967: v. 345a) Finally, the mijid-bodv metaphor poses a problem for panentheists 
in regard to transcendence and immanence, both human and divine. Panenthems 
usually dariry this metaphor by explaining that God is more lhan the world 
even as we are more than our bodies, being essentially subjects or selves* lh^ 
poses a dUemma for pancnthcists- If they emphasize the essential character of 
embodiment, they tend to divinize the world. If they ytress the idea that we are 
essentially selves or subjects, they imply a dualistic anthropology. As a result 
of these problems. Peaeoelce comes out again*! this metaphor, and Gre^erven 
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.1 of the langnJLLc of or rhc Lutheran 

10 describe God's relation to th c 

ni. Thi& implies, tatem that c»od is in t>i- d. rather thin vi,- c 

vena, and :t aiV< *• to be simply an emphasis on dis-ine immanence, rather 

thin a i6n» ■ ' ' ! iVacocke ro commending panenthciim 

;dcJ for expressing the elosenesi of Gods presence 

J event-, entities, structures and processes; and we need the 

tloK CO passable to imagine nithout dissolving 

Moreover, Clayton 
iOCndtcisU- ow (the 'to* rncUpl nl directions — the 

'rod and CoJ ' ...{Tbcrefecci it is not difficult to 

pujphrwc me rundarncntal ciaim being madel the mrfrdepend. 

( >d en-i Bp8a «h*l the wurid-in-God metaphor b 

-enttai to panrnlheism, and what is essential is simply an emphasis on 
i me immweooc '■ QonGal b» of the sypmpo«tim. 'In this 

book the accent falls not on h features ate in God but on how God is m 

the «orid..- Certainly the I ■ Jeu arc quite distinct, and it is possible, even 
ootESaon la 'hi t rtnstran tradition to affirm that God ii in all things without 
affin that ill things are *n God. Some of the essajs in this book follow thai 
line' (Cobb Jr. Moy 241) 

One symposrum author. Nick HenrikGregcrsen* however, argues that many, if not 
most, version* of j-*"**-** theism have »irong doctrines of divine immanenLe, flc 
quote* Thomas Aquinas: 'God exists in e*«.-i > Ig.-.Vtn igenc is present to thai in 
di its anion uta plate. ...So God mutf exist intimately in everything' (p. jj| 
Gtegenen also notes that 7rK>rrm conclude* with a panemheistic imager 'Immaterial 
things contain that m which ihcy exist, a* the «»ul contains the body. So Cod 
contains things by existing in them. However, one does use the bodilv metaphor a -J 
talk of cvTT>lhing being in God inasmuch as he contains them' pp, 1-1-4 1 

SbnUarr/ Karl Banh, surely an exponent of classical theism. has an even sti 
doctrine of divine immanence. Alter criticizing various version* of panciithewu in 
Western history, he states: 

Now the ab*ohi!eae« of God strictly understood m (hil w^ means that God ^ 
freedom 10 be present with that which 1* not God. to cornm imitate Hirmcli md 
Hhsejf ><-'*» the other and the other with Himself, in a way which uttcrh 
thai Can be effected in retard to reciprocal! presence, communion and !« Ik** 
uthet facing, ..Cod. b tree EO be immanent free Bo achieve a untouch it; 
genuine imituaKiKc of Hiv bciny in and with the being whuh ■> diftfaxl fenfl M 
north *£ B3 

So neither radical unmanencc nor raanentheLstic imagery arc absent In d 
theism That tetds to the question is in whether there* is ray fed difference tx 
the assertion that the world i% in God and the doctrines in tbsMC.il theism i uV 
immanence and Dmnjpfcsence of God. Because of the vagueness ol the jf*I 
metaphor, n i> not: dear thai there ttanvdigfbflKfe 



Classical Theis 



m 




1 on it nw be noted that the symposium contains about thirty -five 

I 1 il iheitnY. Brierley stares, however, that 'classical 

-as on occasion been made into a urget of straw by paneniheisw'. and 

ilians who have done so (pp. i>-ia.) # He could also have listed rrrf csay, 

ritique cf an earlier essay by Oaytoa This latter essay included an 

que of what Clayton calls 'classical philowphicaj theism (CPT)': He 

thai CPT i* 'most often presupposed (usually uncons<ioush/y by lystem- 

am*. Ihat ii '^iddy assumed by cheologians today', and that 'ha blluente 

1 theology continues to be immense' (Clayton 1998; wrab, 105b, 204a) 

, , - \vas as follows: 'But Clayton offers no «urnp!a of [contemporary] 

k»gians In support these claims Why not? BccttM ihere aren't a- ow 

rjor theologian in flhe Last) century who fits thu- caricature ... eaeept 

peihspi for a few neo-Thomisu or conscrvarivr evangdicaJ iheotogiaiu (Thomas 



Soul-Body Metaphor 



\: was noted .lbove that Thomas Aquinat employed the «ou)-body metaphor for 
ihe God-world reiatinn. and it. along with mind-body, has become one of the 
main metaphors of contemporary panentheisnv Hanshome Tefers 10 God as the 
"souT of the universe" IH-irishorne 194,1: ch_ ■$»- This metaphor, however, is not 
vflthour its problems. For example, the soul Ls now understood to emerge in the 
body in the process of evolution, rather lhan to contain it. Moreover. iHf sow! H 
usually understood to be in the ExhIv. father than vice versa. Furthermore* 
liner the body is essential to being human, tlw qaeiffion arises as to wliethet or 
not the world is essential 10 or pan of God, and thus divine and not creature. The 
mind-body metaphor is irflen used in (1ms ,. tmcclion, but n may not he a^ 
iKwminatnijc .is is suprxned among paiu-ntheiMs, since it is often interpreted In 
Contemporary phtkiMipbers as an anomaly mat is unintelligible (see e,|*. Shaffer 
1967: v, j-isaj. Finally, the miud-ltodv metaphoa pom a pniHt*m lot panenlhcistv 
iti regard to transcemience and immanence, both human and divine, PancnllicKt* 
usuaTiy cl.trify this metaphor by explaining that fiiixl is more than the world 
even Ah sve are more than our bodies, heing evscntaally subK.'cts or seliTs. Thrs 
poses a dilemma for panentheistv If they emphasize the essential character of 
embodiment, ihey tend to divinize the vrorld. If tht^ stress the idea that sve are 
essentially selves or subjects, they imply a dualtiiii. .inilir ]• : >w A* a result 
of these problems, Pcrtcocfcc COrncs out againsi this meuphor, and Gnrgcrscn 
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theme h the use of the linguae of 'in and through', or the Lutheran 
cudiflt i language of in. with. And under 10 describe God's relation to the 
world pp ' This implies, howewr. that God is in th* world, rather than rice 
versa, and il also scenis to be simply art emphasis on divine immanence, miner 
than a form of pancnthcism. Likewise. Peaoocke m commending panenthe&m 
states: "Wc. .need a new raodeJ for expressing the doseness of God's presence 
Co finite, n.irural evenls, ealirks, structures, and processes; and we need ihr 
div .1 . be as dote lo them is ■< « possible to imapnc. without dissolving 
the distinction between Creator and what x* created (p. 1451- Moreover, dayton 
suites that ■paflcmhctsT? WW Ithe V metaphor! in two different directions— the 
world is in God and God is in the workL... |Thcrctbrej it is not difficult 10- 
paraphrase the fimdatnental claim being made by the metaphor the interdepend- 
ence of God and world (p. 83). This implies ih;it the world in -God metaphor is 
not essential to pa ncfiThdsrn, and what is essential is simply an emphasis, on 
divine immanence A* lohfi Cobb puts it in a review of the sypmposiuni, Tn this 
book the accent falls not on how all creatures ate in God but on how God » in 
ihe workl...,Ceruinfv the two ideas ire quit* distinct, and it is possible, even 
cotzunon in the Christian tradition Go affinn that God is in all things without 
arnrmin^ that all things are m God. Some of the essays in this book follow thai 
line* (Cobb |r. 2005: 24*). 

One symposium author, Niels Henrik Grcgersefl, however, Jtrgues that many, if not 
moss, versions of dasncal theism have strong doctrines of divine immanence. He 
<juotes Thomas Aquinas: 'God exiKS in everything, ... as an agent is present to that in 
which its action takes place. . . . Sc> God must exist mtimatery in everything' (p, 35), 
Grcgcnen also notes that Thomas eorsludcs with a panentheistic image: "Immaterial 
things contain that in which they exist, as the soul contains the body. So God also 
ffhfffttftiy lhrngc hy trip&ngm them Bou.vcr one does use the bodily rue i j [•;- ■ •• ,..: 

ulk of everything being in God inasmuch as he con tains them' ( pp, 23-4). 

Sunilarly Karl Barth. surely an exponent of classical theism, has an even wronger 
doctrine ol cUsine immanence Alter cntieirtng various versions of panenihetsm in 
Western history, he states: 

So* the absoluteness of God strictly understood in this sense means that God has the 
freedom to be present with that which is not God, 10 communicate Hinuelf aisd untie 
Himself with the other and the other *sth Himself, in a way which utterly surpasses all 
thai can be effected in regard ro reciprocal presence, communion and fellowship between 
other hangs ... God... ts free to be immanent, free to achine a uniquely inward and 
fcnu;nc immanence of Ha being in and with the being which is distinct from Himself. 
lBarthi9>7: uj> 

So neither radical immanence nor panentheistic imagery are absent in classical 
theism. This leads to the question as to whether there is any real difference between 
the assertion thai the world is in God and the doctrines in classical theism of the 
immanence and omnipresence of God. Because of the vagueness of the spatial 
rnetaphoT. n is act clear thai there is my difTerencc. 



'■ "' LKMS ■-. BAiri ,,|,mhv 057 



Classical Theis 



M 



| r this connection it may be noted that the symposium contains about thirty -ft vc 
pejorative references to 'classical theism" Bricrky states, however, that 'classical 
^sm has on occasion been made into a target of straw by panenlheists; and 
1 three authors who haw done <o (pp. 13-14). He could also have listed my essay. 
■ Ji is a critique of an earlier essay by Clayton. Thn latter essay included an 
extended critique of what Clayton calls classical nhflosophical theism (CPiy He 
state* that CPT is 'most often presupposed (usuaMy unconsciously) by vyvtem- 
atkians'. that it is 'widely assumed by theologians tod*/, and that its influence 
on theology continues Co be immense' (Clayton 1998: aozb, ttsjb. 10*1). My 
response was as follows: 'But Clayton offers no examples of (eomemporaryl 
theologians to support these claims.. . Why not? Because there aren't any. 1 know 
of no major theologian in |lhc last] century who fits this caricature. .. except 
perhaps for a few nco-Thomists or conservative evangelical theologians' < Thomas 
1999: 3860). 



Soul-Body Metaphor 



It was noted above that Thomas Aquinas employed the soul-body metaphor for 
the God-world relation, and it, along with mind-body, has become one of the 
main, metaphors of contemporary panenthctsm. Hanshome refers to God as the 
'soul of the universe' (Hartshorne 1.941: ch. 5). Thii metaphor, however, is not 
without its problems. For example, the soul is now understood to emerge in the 
body in the process of evolution, rather than to contain il Moreover, the soul is 
UWifly understood u> hi in <!.•. hoJs rather rjhaa nee ■cm. FbjrJienDOlCi 
sidcc the body is essential to being human, the question arises as to whether or 
not the svorfd is essential to or part of God, and thus divine and not creature. The 
mind-body metaphor is often used in this connection, but it mas* not be is 
iUuminating as is supposed among panentheists, since it is often interpreted by 
contemporary philosophers as an anomaly that U unintcUigihlc (see eg- Shaffer 
196.7: v, 545a). Finally, the mind-body metaphor poses a problem for paneniheists 
in regard to tranKcndcnce and immanence, both human and divine* ParKntheists 
usually clarify this metaphor by explaining that God is more than the world 
even as we are more than our bodies, being essentially subfects or serves. This 
poses a dilemma for panrruheisli. If they emphasize the essential character of 
embodiment, they tend to divinize the world. If they stress the idea that wc are 
essentially selves or subjects, they imply a dualistie anthropology. As a result 
of these problems, Feacocke comes out .1 gainst this metaphor, and Gregersen 
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conclude* that the soul-oody metaphor for (be God-world relation nn 
longer commend* itself" U an adequate contemporary model for the God-Wmid 
pjftionship' (p. ?o). 



soteriological and eschatologlcal 

Panentheism 



Their are two other interpretations of pantttiheism that arc highly qualified 
or partul. sc that not all of the world is in God or not ot all times. One can 
be called Mtcriolofkal pancnthcism, in that it draws on New Testament metaphors 
of persons being in Christ ot m the Spirit' or participating in the divine life. 
This being fa God presumably applies only to Christian.* and not to others or 
the naruraJ world The other version can be called escrutological panenthcism. in 
ihat it asserts thai only m the final himlrnent will all the world be in God {pp. 21. 
166-:). Mod other panenihnsls would probably agree that these version* do not 
merit the titk- 



The Problem of Evil 



Since, according to panentheism, every aspect o-f the world! is tn God, this must 
indude evil m all its forms- Most pancntheists are aware of this problem and 
JttcmpT to revolve it. Pracodce argues that Race all evil, both natural and human, 
is 'internal to God's own self. God 'can thereby transform tl into what is whole and 
healthy. ..God heals and transfonns from within' (pp. 151-2J. Process pancnthcisl 
En, however, argue* thai while all cvus are in God, they arc not in God's 
essence, the primordial nature, but rather in God's experience of the world, the 
consequent nature, tic concludes: "There u evil only in Gods experience, not in 
Gods intentions. There is no moral evil in God' (p. 46). Thi* may seem Co 
cootradkl the previous Approach, and in any case other panenthcists may be 
concerned chat the world is not in God's essence. Grcgencn concludes that the 
process panenthcirtk solution to the problem of evil is inadequate. There scents to 
be no redemption possible for the tragically unfulfilled aspirations of life, nor for 
the problem ai ihe horrendous evils of wickedness, ... A soteriological deficit i* 
obvious 'pp J2-3). 
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Divine Action 



Aj,OCBEes of pflnenlheism often state that classical theism cannot resolve the prob- 
lem of divine action in the world because in that view Cod acts from \mtsidc' the 
*orld, and therefore must intervene and disrupt the laws of nature. wncreas in 
pnentbeism God acts from 'inside' the world, and this does not involve intervention 
an the dosed causal news discovered by science. Peacoeke stare* that in cbaict] 
iheisni 'God can only exert influence -from outside" on events in the world. Such 
intervention, for that is what it would be, raises acute problems in the light of our 
comemporarv scientific perception of the causal nexus of the world being a closed 
one' {p- 145)- Clarion stiles in a previous essay that 'Panenthetsm's success turns 
... not on a spatial concept of inside versus outside, but on its ability to give a more 
adequate account of divine agency than its competitors" (Clayton 1999; apja). 

Somequcstions arise here. First, if the world is in God. then is nor. God acting from 
, ;ide the world? Second, it is not clear why it is easier for God to act in a closed 
causal new* hnm inside rather than from outside. Third, what is the meaning of the 
assertion drat the world is a dosed causal nexus? Panenthcists usually interpret thn to 
mean thai there are no gaps in ihc causal nexus, or that scientists do not appeal to 
non-natural causes to explain the processes of the world. This last, however, is simply 
the necessary methodological presupposition of all natural science namely, that. 
appeal to non-natural causes is ruled ouL It is not an assertion that there are no 
non-natural causes, which would be a metaphyrLcai. not a scientific, assertion. 
Furthermore, 'dosed causal nexus' is not an adequate way to describe the world of 
quantum medians •■ which lies ji ihe hose of the universe and *hich, according to 
the majority opinion, involves the Jack of closed causal nexus for all quantum 
events. John PoUdnghome states that 'individual quantum events arc radically 
uncaused' 09S&339)- 

Fourth, since panenthcists often state thai they reject a God of the gaps' approach 
(pp. 4y. y3, 14-th any assertion of Gods actum in j l lined, causal iicxu* hi uiitonwilcr 
the extended, detailed, and persuasive argument of philosopher Thomas Tracy that 
divine action in the world requires gaps in ihe causal structure of the world. Tracy's 
argument proceeds by showing the insuperable difficulties of any view of divine 
action in a world of closed causal structures. If God makes a difference in the course 
of the world, then it can no longer be chimed ihat a complete account could be given 
of these events in terms of natural processes. If God nukes a contribution to the 
causal nexus, then any account of* ihe rrtcvant events in terms ot" natural processes 
must contain gaps (Tracy 199s: 2*9-324). 

Fifth, why is it that divine action from 'within does not involve intervention? If it 
means that divine action does not modify the course of nature, how is this to be 
distinguished from the ahsence of divine action? Presumably divine action th.it 
i* locally intended' (pp. 262-4! means that the world is different from wrm it 
would be In the absence of divine action, and this falls under the usual ddiimum 
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of intervention, Onry process panentheists have an answer to this question: 
wad?, that God is ifiHw in all ow* by ■ hi an ,T1l,ul Jlm *» ^ ■*■! 

occasion*. , , ,. , 

Cbyton expands on the mind-body analogy W ireai the issue of dmne action ji, 
the worid The world is t» khik sense analogous to the body of God; God b 
updofous to the mind which indwell* the body. ... Call it the pancnthcistk analogy 
(PA> The power of &is analog lies in the fact that mental causation... 19; mote 
than physical eatisflion and yet sl.fi a pan of the natural wocliTCpP. 8.^), (Note 
that the •pjiwaitael-flk analogy' means dim God is in the world, rather than vice 
wnaj Time is. however, another way td interpret this ojulogy. The mmd act* to 
produce a state m the both which i> different from the Hate of the body apart from 
the minds, action, and thus not according To biological laws Therefore it b an 
intervention, and on this analogy, dh*W action will also be an intervention. 
Ojv tltt* that one of our struggles b to understand wh.it the minimal 

conditions are for asserting d.iune causal influence in the world". He refers 1o the 
I vally intended divine action* that make a difference in the w»y things 
happen in the world He BM0 thai at feast three authors m the symposium deny 
this rwssiburty in an age of science I pp. i&a-J). 

h is often stated or implied m ihe symposium that if God intervened in the 
processes of nature and thus abrogated natural laws, science would be impossible. 
It should be noted, however, that human action, which is often used as an analogy of 
divine action, involve intervention and thus a modification of the world process, 
ajid nicotics constant!* have to take account of this problem. One ofthc most recent 
examples is mat of research in etfratcrrestriil life by listening for radio signals fawn 
advanced cmliutiorik Many of the false identifications come from signals of human 
origin. But proWcm* of this type have not brought science to an end In the light of 
the cofifldentioos which haw been mentioned, it is not dear that a panenihejstk 
interpretation of divine action is the most fruitful one. 



Theology and Science 



Finally, how does panentheism fare as a mediator between theology and science? 
Does it interpret this relationship more dearly and fruitfully than alternative fkw£ 
Clayton lists as one of the reasons for adopting pancnlhciim that it is 'more 
compatible than traditioiru] theism with particular rc&ulis in physics and biology or 
with common feature shared across the scientific disciplines such as the structure of 
emergence' (p. 73 J, and ihis general view is echoed throughout the symposium- Rut 
one symposium author. Ruth Page, finds many problems in pane til hcism from the 
perspective of biology, including a focus on the emergence of complexity as too 
abstract an avoidance of the fact of the toss of 90 percent of all specie* in evolution. 



raohi ( m , H rAMfcItTFUlSM 661 



m anmropoccntrism which downgrade non-human *r*rie, and. thus, a triumph- 
jjiM siew of evolution Ipp, 222-?). 

What in fact is the pancntheist.c interpretation of the relationship of rheolngy 4Wt i 
Klencc? While most of the participants in the rymposium assert that panemhm.x* 
iBVOtm ihe bet undemanding of ihc relation of theology and science, none of them 

ffCB an explicit theory of this relationship in the symposium. The two editors. 
however, suggest what seems to be an identification of drnnc action with the 
ppocestei of nature. Clan/ton states thai in panentheism liieTeu^uld he no ^uahrotfw 
.atofogical difference between the regularity of natural law conceived as rxpreu 

Og the regular or repetitive operation of divine agency and the intcntionality of 
special divinc actions' (p. 84)- Peacock* state that The processes revealed by the 
Kicnees are in therrtselve God acting M creator, and God is not to be found as some 
\nnd of additional influence or factor added on to the processes of the world Cud k 
creating; He also state, however, that Cod infinitely transcends* the world. He 
desaiies hfe view as ■naturalistic theism' (p. t44l. Since science can be understood as 
reflection on the processes of nature, and theology as reflection on divine action, this 
interpretation seems to imply that theology and science are identical, or at least 
tfeserf integrated. 

This last word point* to the view of the relatioriship of theology and science 
favoured by Ian Barbour in his typology of the relationship: namely, integration. 

Since the rdationship of theology and science is one of the main themes of the 
symposium, it is surprising that Barbour's well-known fourfold typology is not 
mentioned.) Barbour suggests three versions of the integration type natural the- 
o]o£r. or the demonstration of the existence and attribute of God from our 
experience of nature; the theology of nature, or the interpretation of nature in the 
light of contemporary science; and systematic synthesis by means of a m eta physic 
(Barbour 2000: 27-38). It is not clear which of ibese versions fits the view pro- 
pounded by the editors. 

Clarity about a relationship depends upon dan'ty about what is. related, the terms, 
or the re&fff. It is assumed in the symposium that they arc Christian theology and 
natural science, and mote specifically natural-scientific theories and Christian theo- 
logical doctrine in the form of statements. Then it is important to note that 
integration is not a possible relationship between statements. (Barbour's first two 
types, conllict "(better contradiction) and independence, are possible relationships 
between statements, but his latter two, dialogue and integration, are not.) Integration 
means bringing items together into a single whaSe. It is a vague term open to a variety 
• ! interpretations, and not very illumimiirii; in regard to the relationship of theology 
and jeknee. Although individual panent heists do occasionally offer clear views of the 
relationship of theology and science^ — for example, process panemheisis — I must 
conclude that panendieism as a movement does not. 

Panentheism has became a fairly widespread movement in the list couple of 
decades. Brieriey state that 'a whole host of theologians identify ihcrnsclve as 
poncnUu-i'fv that many 'others have been identified as panenthcists'. and that 
"whole movements have been claimed for panentheism! Neoplatonisrn. Orthodox 
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Christianity, mysticism, and H modernism', He report* tJui one enthusiast ha. 

declared lh.il SW arc all panemhnsl* now; and that panentheism has been desenhed 
U ■ 'doannxl ttwalunem' (pp. ?H». Hew can ihis widespre.id aitrHiuasm for 
pmvmhnvii be explained' Wc have seen thai il U .in extremely divcwc movement, 
which rango from the rigorous argument* of rrocrna philosophy to ihc simple 
emphasis on divine immanence, with (he result that about all the miwmew has in 
common « the vague metaphor of lfc world being in Go<L 

It seems clear thai about all that panrmheLSts have in eomm.m by means of their 
metaphor of the woeW in Gtod is a strong emphasis on divine immanence. But th* 
emphasis doe* not seem ro be AipiifaamJy different from the similar emphasis that 
we have friund in da&sacal theologian* such as Thomas and Barth. or from ifo 
traditional docmne of dinnc omnipresence, the piesenct of God at every point in 

space and time. 

Moreover, we have seen thji Clayton clearly implies that the world-ui-God 
metaphor a not essential to pjnenthcisrn. He slates thai the "panenthcistic analogy' 
is 'the mind which ind wells the body, that the 'in' metaphor can refer to the world in 
God ot God in the world, that the 'fundamental claim' of the panentheutic meuphor 
u 'the wrenJcpendcneeofftodand world* {p. 8>l. and that the success of paneothc- 
ism does not depend on 'a special concept of inside versus outride' (Clayton 1995: 
293a). Thus « would seem that the popularity of panentheism can hardly be 
explained by it* unity or by the danry and rigour of the arguments supporting it 
or by its sdf-o i dent validity. 



Influence of the Current Romantic 

Movement 



Therefore I am led to another explanation of the wide appeal of panentheism. I 

bdieve dm it is a mantle* latum o( the power of the current Romantic movement. 

which hat influenced all areas of our bfe and culture, at least in the United Stares and 

England. This new Romantic movement began to emerge in the 1960s and is closclv 

umilar io the first Romantic movement of the late eighteenth md carry nineteenth 

centuries in its favouring; 0/ vagueness, complexity, the irrational, the holistic, the 

apophaticv the mystical, and the inner. The first theological document of the Em 

tarnanfK movement was the Speeches M Rdrgionaf 1799 by the Romantic iheologun 

inch Scrdeierraacher. who has been described as a pancntheist for his *irong 

emphasis 00 divine immanence i p. 4). The term 'pane n theism/ WB coined in 1*29 by 

the German philosopher Karl Christian Friedrich Krause. who was deeply influenced 

helling, whose philosophy ha* been described as "the epitome of German 

somanac philosophies' IMargosho 1967: vii. jojbj. In an essay a railing this tbe*i> 



w Romantic movement I refer to the work of the historians Theodore 
W J Sydney Ahlstrom, the British sociology Bernice Martin. Christopher 
FranV Musjuove, and Colin Campbell, philosopher Edith Wywhognid, jnd 
n Michael Ryan I find evidence for the new Romantic movement also in 
afluy culture* especially the cinema, the new coniumerism, the neo- 
vc movcnienr. jnd in contemporary theology, especially the new emphasis 
en'oritr and creation out of chaos, and in contemporary religion, especially the 
psriraality movement (Thomas 2006 ». Romantic movements always favour 
• metaphors over interpersonal ones, and therefore Internal presence" over 
U I p fcS< nre. Finally, since we have noted above the tendency to interpret 
gme&n in «rms of the immanence of Cod. it should also be noted that the 
amcntal principle of Romanticism ha.s been described « 'the cosncatlcnce of 
firutc and the infinite. In everything finite the infinite is present* In other words, 
c radial immanence of God (Tillich 1967: 77)- therefore, I find that panentheism 
nerfcedy with the temperament of the current Romantic movement, 
I nriH offer just one example of a contemporary theologian who is a panentheisi 
(thouch not mentioned in the symposium) and also a perfect example of the current 
BDma ntic movement: namely. Catherine Keller- Tn her most recent book she de- 
scribes her main theological proposal as apophatic panentheism' (Keller 1003: 219). 
Sbe appeals to many authors and works that have been described as panentheist 
(AihBBArius, Ircnaeus, CabbalahJ and also to others claimed as panent heists who 
Enflnfnr"' the first Romantic movement (Nicholas of Cusa. Meister Eckhan. and 
dliog). and many Romantic themes receive constant reiteration: depth, darkness, 
chaos. disorder, fluidity, and mystery. She states; 'The K-homk deity [a reference to 
«rj^ or deep, in Genesis 1: 2) remains enmeshed in the vulnerabilities and poecn- 
iies of an indeterminate creativity. As Tehcm it is that process; as deity it is born 
from 4M<f suddes that process* (Keller 2003: 226). 
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Inderstindang evolution does not undermine many beliefs in god: deism, gods that 
wwJc through natural phenomena, gods invented from tortured arguments by 
lhtol«>gfens or academies, and many others. Understanding, evolution is, neverthe- 
less, the most eflicient engine of atheism ever diKOveced by humans, U challenges the 
prim*0*. worldwide, observable reason for belief in a deity, the feeling of intelligent 
deign in biological organisms, including humans. 

The first section of this chapter will document the widespread, worldwide sym 
paihywith the feeting of intelligent design in animals and plants. The second section 
ajriains why and how the understanding of evolution in nature undermines and 
dctxoys the Wing of intelligent design and promote* atheism. 



The Feeling of Intelligent Design 



A dear friend of mine joined me for dinner one beautiful summer evening. It was 
(kk when he left for home, and I had turned on the big sodium vapour lamp on the 
fiWcuk pole in the parking area. As wc nearcd the pole, he said: 'Stop. Look ai the 
roahs.' lhrv were (lying high, near the light, He siipped his key chain from his 
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pocket and rattled hi* keys The mods instantly dropped Hfee rock* from the light to 

I he grass under the pole 

Pushed fa in explanation of thi* nest trick, mv friend, the world-renowned 

biologist Thorns Ewnei. ttld! 'Vfili, I know your him is fitted with hats. Hats «idi 

moth* in the air by ltffo| nnnr-high pitched ^ucaks that bounce off objects back 

» ihc car of ihe hat Modi* hive devdoped a defence mechanism. When they hear 

sound* similar to the squeaks 03* hats, they immediately drop to the ground. as you 

saw. Ban cannot catch them there. My keys, when shaken, produce; sounds very 

similar to those of M sonar Of course, you cannot hear ihe sounds because they are 

above ihe hearing tevri of human*, I happened to discover J has one night when I we 

gcuingaal my keys to open the door and ihc mollis at the light in my yard dropped. 

ira just repeating the trick for you; 

TVo astonishing adaptations: the sonar rmviption system of ha Is and ihc ability of 

moth* 10 hear the bat sonar system and escape lo safety. In technical detail, these 

adaptions become even more Empressivt The>- smack of intelligent design. 

The fecftng of intelligent design rarelv exists by itsvht We all yearn for moral 
guidance in human relationships, deep meaning in life, life after death, and humun 
free wffl. The feeling of design in nature helps humans to believe thai some imclli 
geneefrrater than mere humans casts (not necessanlyapcFsonalgodofa.ny kind J. 
This inlclbgcnee. when sensed, can hdp guide us in racing and solving the deep 
problems of life- The feeling at design is generally part of a whole world- view, though 
perhaps the mos3 visible pari. 

Tnai is why the feeling of design is so important If one can gaze at a granshopper 
or « another human and see the intelligent design, then all the other parrs of ones 
worid-vtew are in rum reinforced. The moral lessons of the feeling of design in 
biology are crucial to- whole packages of beliefs. 

Once (he feeling of intelligent design disappears, however, then the most obvious 
and direct way of" knowing that an tnttfligcrKe is somehow responsible for what we 
cap see with our eye* and hear with our ears al$o dt&appearj. I will show how deep! v 
rh» view » embedded in many world view?. Anyone wishing support for the feeling 
of intelligent design can just look around, since the vast majority of ihe greai thinkers 
of all times haw shared it. just as have Ihe vasl majority of humans, including the 
mint reviled members of society. 



Antiquity of the Feeling 
of Intelligent Design 



first I warn to distinguish carefully beiwccn Che Christian 'argument from design, 
which was u popular in England from the seventeenth to the mid-nineteenth 
century in England, and what I am calling the -feeling of intelligent design' I lu 



from design is a special logical argument. Oral sees an adaptation (or a 
'^^Dalion of them U arid deduces directly the Oo*t«1« of the airntfchty I'hnstijn 
The frelmg c«f design, on the other hand, has nothing special Co do with 
tianitT off evert with a personal god or any god at alL 

- feeHng of design is just a feeling ih-u biological organisms must have *ome 
I ^f mwil igertce bdiind their being, with no necessary logical argument You | a ! 
t ^ or hear the music you love, or feel the touch of the person who lows 
J ihe feeling of design comes to you (from your cultural background). 
>tuidcr the following passage from a famous tale from Chuang Tzu: 

Hurt'* cook was cutting up a bullock. Every htaw of his hand, every heave of his 
ddenu every tread of his foot, e*ery thrust of his knee, every whshh of rent fleah, every 

tfie cheaper. wa$ in perfect rhythm.— uke the dance at the Mulberry Orovr, like ihc 
bnoonious chords of ChingShou. 

>\\A\ done!" eried the Pnflet 'Yours is skill indeed' 

.^ ir rtjh«I the caak layingdown hischopper,' I have ahvarsdevoirf myself loTao, which is 
fuehef than mere statl. When I firet began to cut up buttocks. I saw before OW whole bullocks. 
)rikairu*t years' practice, I saw no more whole animals. And now I work with my mind and 
oat with my eye- Mr" mmd war ' ts a3on B wuhour lh * control of the senses. Falling back, upon 
c:<niil principle*. 1 glide through tfieb gf ea I joi nts or cavvrics as rhere may be, according lo rhe 
aiunl coitfrtrntion of ihe animal. 1 do not even touch the convoEuiian* of muscle and 
un&n, trill tes altcmpt to cut ihroogh Lnrge bones. 

v. ;ood o>ok chxngn hu chopper once a year, because he cols. An ordinary cook OBea; a 

Booth, beeaitse he bacaat. But I have had iht* chopper nLneteen years, and although t have eui 
dd nuiry thi>usjfl£t buttocks, its edge is a if fresh front the whetstone, for at the iomts there 
ttttlwan inSerstkcs, and the edge of a chopper being without thickness, ii remains only lo 
issue thai which is without thickness into such an imcrHicc. Indeed there b plenry of room 
fci the hbde to move about, f hare kept my chopper for nineteen v«r* as though fresh from 
tttfwheutone. 

'Nrvcrthcle^, when I come upon a knoiiy pari which fcs diniculi to lacklc, I am all caution. 
firing my eye ofl it r 1 stay my hand, and penthr apphr my Wade, until wiih a hwah the pgrt 
}-dd\ like earth crumbling 10 die ground. Then I take out my chopper and stand up. and look 

iOn)i uid pauw wiih an air of triumph. Then wiping my chopper. I put il carcfriily &way'. 

Bravy'cri^d the Prince. 1 From the words of this cook I have lramedhowto take care of my 
Efc* [Lin Young ipSj] 

it a lovely story! The cook has a sense of Tao, the 'Way* of the world. He is 
fallowing 'eternal principles*. The cook explains to the prince how he cuts up an ox; 
from the cook, the prince learns how to live his life. No force, no conscious or 
ccienrilk' analysis is necessary. Tao cannot be approached directly, Bui it h there. 
Only hy following Tao can a person be a fine butcher or a whole and morally upright 
person whose being is filled with meaning,. 

The passage from Chuang Tzu illustrates the feeling of design and its association 
wiih basic human needs and wishes. The feeling of order in nature followed by the 
cook is a guide to how humans should behave for ihc best society. 

The most widely rrad hook in English about the world s religions is by Huston 

5rnith: 77re World's Uriigiom: Our GtttU Witthnn Tradition* (i9tfi)- In rhe last chapter 

c tries m determine if all wisdom traditions* despite shear differences, share some 
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common belief. Far * mnmmL he imagines lift « * great tapestry, which we fa lT 
from the wrong tfdt 

i m > P «reJ> himun rtnndpo«ii thr wfcdam todWoM a« the specie." mrai pronged dnd 
»rr<4U» «rtrmf*> 1* infer from the maw on i. »k of thr upeury Ac pattern whkh. on if, 
rifhr »h. aw meaning t° "V ****- ** tI * tau| y *** n*™ ^ rt thtf dc *$n *nw from 
Us wiy the farts «r rdaird, the design «wfe» on chow part* a significance thai wt. j«inj 
onlj- Ktap* &t fhttaigx do not ixtrminV perceive. - ■ ■ Wlcn w jdd lci * hl> lhr biieh'rw the* 
rciWuMO! rthicW behaviour *nd thcif #c*ount«f ihc human virtue*, tme wonder* if 4 *j*n 
pLacfprm for Sfc h» been conceived (Smith *»>- 3»-9> 

In 1 later book. forytfuw Truth The Comnttm Visum of tht World's Reltpam 
(Smith 1993)- ifJK* «S™ ff,f En * common base of ime%em design in the 

wprfd. but pomes aut clearly thai modem science, evolutionary biology in particular, 
ha* limirjricirw, Otherwise, intdlifcni design must disappear from the biological 

world 

Christunirv. ludaurn. Islam, and other religions with personal gods contain 
innumerable reference* to rhe natural world nude by God. A believer can see the 
design and revd in it Did philosophy also hold this tradition? PIjmo and Aristotle 
wwc the raofl famous Greek philosophers of antiquity and prc-dated the birth of 
Christ and Muhammad. Plate was moffdy concerned wills moral and political life. He 
wrote dialogues that he hoped would help bnng about a better society, the most 
famous of which a hi* The Republic Plato had so little interest in the natural world 
thai Benjamin Harrington and Ernst Mayr, both distinguished scholars, have argued 
thai Plato hindered the advance of Ktcncc. 

Thai h why one of Mate's lite dialogues, the Timoeus. is of such great interest The 
Ttmarus ts about the physical world, at least at tirst glance Of course, we can gucti 
that Plato had An ulterior motive for focusing upon the changing physical world in 
dialogue, Plato wrote the Tirnaevs when he was over 70. He planned it as ihe first 
pail of a trilogy: Ttmaeus, Critics, and HerwuxnaJB, He broke off mid-semence in 
writing Cri/ias* and never wrote Herm&crates. The: idea behind the trilogy wis lo 
show how one could see deep into the changing physical world and begin to 
understand the reality thai lay behind it So indeed the major focus of the trilogy 
w» right back 10 politics, ethics, justice, and meaning in life. Timacus speaks for 
Plato tn (his duEoguc, and I will fust use Pbto's name. The dialogue is divided into 
three sections works of reason, what comes about of necessity, and co-operation 01* 
reason and necessity. 

The physical world is full of ordered things like time, stars, planets, the human 
soul the structure o/the human bods; seeing, hearing, etc How did this intelligent 
design originate in the physical world? Could it possibly come from just the meeh- 
ankaJ workings of nature? Certainly not (we will address that in a momcni). 
Intelligent design in ihc physical world must have come from an intelligent designer. 
Plato afl first calls it the Demiurge And in ihe first section. Plato describe* a Itfcelr 
story about how the tfcrniurge used eternal ideas as models to design the physical 
universe and the aoblttli and plants, m ii. The Demiurge is very murky, and li> ihc 



the Icasct gorfs to do the intelligent designing. The 

appearance of intrlli- 



ri v riMtitf Plato is usmg me KMergoasioao me inc. 
ZnLnt polnl is th» things m this world giving the strong 
aX ^ArL 11 were exactly that: intelligently designed. 

an come abort by mere necessity itse¥, by the action of phytic*! nature 

Ll the influence of uV intelligent designer? Chaos, but a chao, that has some 

Time exiswd' but did not pass regularly. Earth, air. fire, and water existed, but 

n ,l have trior regular characters. Heavy things generally went dowTi and light 

mat up Muthing good oimc of t hua chaoK Everything wn shaken and swayed 

The four elements did not even get their characteristics until the gods 

*Lfflcd "regularities for thern. Stall, nature cristcd before the inteiligent designers 

i0 work on It Moreover, and importantly, when the designers tried to design 

iot objects, they had to take into account the necessary. Designers cannot make 

Lt iOTThin.gr- (>nl >' wbal •* P 05 ^ ® ven the consIrainls ° r * wr necessity. 

}d the final section, Plato teUs a likely story about how the gods put older into 
dtao*. and then a detailed story about how the human body was designed in the Gkc 
f necessity. The head is the most important part of a human, but the gods designed a 
tjodv for it so that the head wouldn't iust roll around on the ground and be unable to 
cJjinb out of ditches. The designers put hone all around the brain, then flesh and 
anfwson top of thar. &ut the human would live longer if the bone and llesh covering 
on ^e head was much stronger and deeper. Then t he desi gne rs h ad to make a choice: 
let the bamans bve longer with their heads well protected, or live shorter lives but 
nobirrones with greater use of their minds, They chose the shorter and more intense 
Every decision made by the designers was always in the face of necessity. 

How does any of this make a person into a better one, who might make a fine 
dttoi or ruler? Plato thought you should start somewhere to understand reality. The 
oigjflited things in the physical world must have been organised by intelligence* 
based upon the real intelligible world, not necessity by itself, Thus, by studying 
ioteDigent design in nature, one could begin an education that would end in thinking 
cctly about justice, morality, and political life. 

As Plato's most famous student, Aristotk had some tough times, breaking from his 
mentor. Aristotle rejected Plato's entire realm of the intelligible, all of Plato's un- 
cfaangitiB Forms, or ideas. He also rejected all gods except for the "Unmoved Mover', 
who sinned off motion- But he retained the essential contrast between the realms of 
'reason' and 'necessity' Aristotle 5 famous four causes arc the key. His causes were a) 
mnlerial— thestuffefwhich things arc composed; (a) enicient — the direct cause thai 

vjcalry pushes something; ( j) formal — ihe cause that suggests a design, especially 
easy to understand with biological organisms (acorns grow up into oak-trees, not 
palms); and (a) final — the hardest one to understand, but the cause that suggests a 
goal toward which the object develops, again understood best with biological organ- 
itroi- Even mutilated embryos tend to develop toward an adult. 

Aristotle wrote a huge amount, and much of it has been preserved; but wc can 
(urn, as in Plato, to a crucial place in his writing. In Book II, chapters 8 and $, of his 
ffy«j, Aristotle explains huw nature works. It works, co incidentally, like a crafts- 
man (Solmscn i960). Material and efficient causes arc the necessity; formal and final 
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causes are the reason. Material and efficient citwo by themselves would never 
produce an otpriiMd being. The formal and final causes behave as * cnfbman 
woiuU eonsttuctiBg. imrihgentn- designed nanisms. No god* are required. Ssifl, 
intelligent design appear* an Nolngical organisms becausr nature operate* like a 
craftsman. When Aristotle sees what appears to be intelligent design in nature, ii b 

indeed intc%cnt desi*n. 
Plato »nd ArirtwJe, despite all their difference*, both sec the tunilinlrntaJ differ^ 

WWbetHrmnaoanMdBW^ 

was the road to understanding moral and political life. Aristotle argued thai 'man is a 
policial aiifanaT- The only way to understand ethics was Co understand ihat humans 
depended upon other humans, and 10 .seek the goal of human moral behaviour 
required an accurate view of humans in relation to nature. Only human* fashioned 
by namre-as-craftwnan eouid aspire to having an ethics, and be capable of following 
tffajenl goals. The esamirulion of nature thus had deep consequences for under- 
standing human political and ethical behaviour 

Plata's Tmotus wis his only work to survive in the Latin Weal up to medieval 
times. Other* reentered the West by way of northern Africa and the Moors, along 
with nunr of the works of Anitotlt. The medieval synthesis of Plato, Aristotle, and 
Chrisrianiiy is hardly a surprise— *he Christian idea of an aJl-powcrful God 
who designed aJ2 the organiyed things of nature titled well with the Platonic and 
Aristotelian nation of a spot between reason and necessity. That is why St Augustine 
could describe hxmsetf as a Platomsi. and St Thomas Aquinas could describe himself 
as an Aristoteiian. 

Creationists assert that nearly all the {area! scientists of the eighteenth century and 
earLrcr bebeved in the fedmg of intelligent design, or were outright creationists 
themselves. This assertion is correct. The great Dioiorzury of Scientific Biography 
(CSUisrnc igSsl appeared in an eight-volume edition in 1981, a monumental ten- 
s-ear ertort by historians of science, covering all the most important dead (that was a 
requirement-' ' scientists, (>f the more than s.000 entries, the vast majority of those 
who died before 1W50 thought that one deity or another created the natural world, 
which in any case exhibited intelligent design. A few prominent examples will haw to 

nfice, 

Galileo is a good cample, because he fought sehemenily with the Cilhol 

Church. He made telescopes and discovered such thing* as craters on the Moon, 

the four moons of |upiter, the unusual shape of Saturn (he could not sec the nngs 

wilh his telescope), and the moon-like phases of Venus. He SAW ftUMpOtA clearly, and 

resolved the Milky Way into a vast number of hitherto unseen stars. He also 

supported the Copernican view that the Earth was a planet circling the Sun. The 

Catholic Church was wedded 1o the belief that the heavens were made by Ck>d lo 

surround the Earth at the centre and to be unchanging. When Oalileo offered fl high 

prelate the chance to look through his telescope and see the truth of his assertions 

iboui the heavens, the prelate refused, and said thai he did not wish to see the 

disgusting sight of nature contradicting reason. Who doesn't feel thai way when 1 

cherished new could he dashed so easily? 



thotfe Church forbade Galileo from publishing his idea* on the solar 

rains heaven* and dynamics Galileo wm combative and persisted, and 

Pt * fineX houseartest the last ten yeaWfifWsEfc. You might imagine that poo* 

^KtT<^ the truth. In 1079. Pope John Paul II addressee? the 

.rw of Sciences (in French? on science and religion. His comments were 

Into English and published in 5c/e/*f magazine The Pope quoted Galileo: 

[TT Scnprure and nature proceed equally from the divine Word, the former as it 

diflated by the Holy Spirit, the latter as a very faithful executor of God's orders. 

at die banning of his Sidnious Nundus Galileo says, 'All of this has been 

jnd observed these East days thank* to the "telescope- that I have 

after having been enlightened by divine grace" (Pope John Haul II 1 

Zt 1 Ojlileo^theolog)' was thus agreeable, according 10 Pope John Paul IL who Said 

ut CjaBeos views on science and religion are almost exactly those of the Catholic 

ourcn today- GahTeo thought he was discovering order put into nature by God. and 

(rtVxrt hand he required to find it. 

ttarn so small that his mother could fit him in a quart pot. Isaac Newton became a 
6*1005 panf for his evasions of lhe invcrse ^l" 3 re !aw of gravitational attraction to 
nunewry astronomy. In a short period of time, he deduced uSe orbit of the Moon 
jround the Earth, the reason for tides on Eartri, the orbits of the Earth and other 
rfj nets around the Sun, and the paths of comets (some of which returned and some 
Hit didn't). Newton also did much work in optics. But be also got into a lot of 
fonEfOA'crsies with Christians, who accused him of being a deist, meaning someone 
whocoukl not actually see the handiwork of Cod in nature, but supposed God to be 
behind it. A deist was nearly, but not quite, an atlieisL Newton fumed agairtsl these 
accusations in many places in his writings. 

In the introduction to his great Phiiasvphiae tiaturalii prirrripia mathenMlka 
(fondly known as the Priiteipia), Newton says something that earned him the 
opposition he later fiecd: 

I wish we couM derive the rest of the phenomena of Nature by ihe same kind of reasoning 
nam mechanical principles, for I am induced by many reasons to suspect that they may all 
Jqiend upon certain, force*, by which the panicles of bodies, by some causes hitherto 
uafcnown, are either mutually repelled toward one another and cohere in regular kgum, or 
we repelled and recede from one another- (Thayer 1953: lo-it ) 

It sounds like a revolutionary idea: mechanical principles with no god required- That 
is not what Newton meant, however. In Part III of the Printipia. Newton describes 
the lovely, regular system of the Sun and the planets with all six (in his day) planets 
orbiting in the same direction and! nearly in Ihe same plane: 'This most beautiful 
intern of the sun. planets, and comets could only proceed from the counsel and 
dominion of an intelligent and powerful Being.' He then writes pages about Clod and 
jays that 'we know him only by his most wise and excellent contrivances of things 
and fitLil causes" And, perhaps most tellingly, 'Blind metaphysical necessity, which is 
certainly ihe same always and everywhere, could produce mi variety of things, All 
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thai dbwirv of natural thing* svbioh we &nd suited W different time* and pfe^ 
could arise from nothing, but the ideas and will of a Being necessaril,- aat&nj 

fIhayrrW^4J-sl 

Newton wu also aware of the Fyrnmetries arid organization or animals: 

Albejuii »M>*ea*elei» and q£oim m mankind that it new had owny profewors. Can n be by 
aecjoeni that til huds. bcaalfl, and men hare their rittht *ide and left side alike shaped (except ui 
their hnwrlt). and ju^ t« rj&aad no more on either ride of the free; *»d jusl twncanon 
ekher ride the head; *nd a ni*e *nlh two htite: and either two forckg* or two wrop or two 
iiauon Af shoulder*, and two Icpoa the hip*, and nu miNc' Whence aiiMn iMsunifnrmiu m 
■I tbo>ocns«rd share* but from the coun*d and contrivance nf an Author? <7>iayer i<h\. e*i 

For Newton, all knowledge of *e natural world was derived from the appearances 
of things, so if the handiwork erf God were am table, he would have trouble believing 

in him. 

Often cabed the father of modern medicine. William Harvey discovered the 
motion of the heart *nd blood. His little book Dc Morn Certlis (Harvey 1018) 
contained some great operirnmu and reasoning. He measured carefuliv the vo/urnc 
of the left vemriJc in cadavers and found Thai it hdd about 3 ounce*. He estimated 
conservatively how much Wood the left ventride pumps out fit cannot come bad 
because of the aoruk valve) on each beat He estimated a fourth, fifth, sixth, or even 
eighth of the 5 meworcJ ounces. And he calculated thai in one half-hour, the bean 
must be pumping. Oct Ear more blood than the body contains. Thus the blood flow 
most go feora the arteries to the veins and return lo the heart Every scientist mutl 
hope to invent Mich a neat and decisive experiment 

Vet Harvey believed, just like Newton and Galileo, that God. working through 
nature, created all the adaptations of the heart blood vessels, and blood. I-te was 
working band in hand with the assumptions of almost ail other scientist:* of the time 
Chines* or Indian Kirnusa of the same period did not invoke the same kind of 
intelligence, but nevertheless, wlur one could see in organism* or the planed rv 
system or the visible universe was 1 produa of intelligence, not merely the grinding 
away of unintelligent nature. 

In the history of Western civilization unbelievers have always beer present 
Democritus (01 hu tradition if he himself did not exist), Leucippus, Lucretius, village 
atheist* in medieval villages all over Western Europe, La Metric in the eighteenth 
century, and the famous French atheists, such as LaPlace and Diderot in the enlight- 
enment period They sen cd as examples upon which olhcr thinkers of the lime could 
pile invective and convincing criticisms. How did those fools think that biological 
organisms eouW come about without intelligence? Can college students taking a view 
of no intelligence in the evolutionary process really be smarter than Plato, Aristotle, 
Galileo. Newton, or Harvey, oral! put to^ctKcr? 

Let's return to Huston Smith again, since he has studied so much about the 
cclipora of the workL Hope, he claims, is one of the hallmarks of religion arourul 
the world. Alt the reunions he has studied give access to hope as one of the greatest 

Hints pi bnmmkand. 






r Mr ic human hralnV-to otrtholopcal health wm\ immediately, but 

mvchosomatk whole, lo ptmtfal health » well, S.luaied as wc ^ >n the 
)gpu* nw .Strw) World. viciMtudrs are a part v( the human lot: external vkishIi 
^■^.^imrrnal v.c.^tudcs-lhe gra vital innal toflapse* of the P*rche Hat >udcs u* 
^^in ** if il «*' e a bUcfc hiAc - A ^ lnsl mA viciMHlu,es 1lo P* * wr P"" 1 * rc,:ouric - 

fU-hcd accprding to Smith, by Darwinun-:>T«eTOlntion wilh tw inteUigrnS 
B DdapuOons are mere prodncu with no values aiuched to them, Evolu^ 
mffL no basi* for life after death or uliimale meaning, the opposite of hope, 
an evolution is the antithesis of the best that religion has to offer. Either the 
Sc wisdom of the ages, embodied m religion, is right about these fundamental 
* ultimate hope U gone, and natur.iioviic evolution rules the playing field, 
dearly appalled by modem evolutionary biology. Evolution proposes to 
1 explanatory theory. It is the claim that everything about man. his complete 
piemen! of faculties and potentials, can be accoirnted for by process, natural 
rftjori. that works meehffnically on chance variations' (Smith 1992- 130). This must 
a wronfi ciplirulion, a wrong theory: 'Our personal assessment U that on no other 
, «nc theory does the modern mind rest so much confidence on so little propor- 
taai evidence, on evidence, that is to say. which, in the ratio of the amount that 
yiodu' be needed 10 establish the theory in the absence of the will to believe, is so 
ca«r" (smith 199^ 131K Evolution as evolutionists imagine it has no evidence to 
, t it and is wrong. Smith does not deny the fossil record or long life of the 
h, nor the pivgresskm from bacteria to humans in its largest sense. How cart we 
lurmgnire the coming to be of species with religions? 'In the celestial realm, the 
aKcies are never absent: their essential forms or archetypes reside there from an 
endless beginning. As earth ripens to receive them, each in its turn drops 10 the 
tcnrestriul plane and. donning the world's fabric, gives rise to a new life form, The 
origin of *?ccks * mettphysicaT (Smith 1092: 15?). 

Although saying utter nonsense about the origin of specici, Smith has set out the 
1 *? jost right. He properly focuses upon modem evolution as the difficult issue, if 
iy* the prime target, for contemporary religions. One or the other is true about the 
world. II simply cannot be mechanistic evolution. Giving up ultimate hope is past too 
much. 



Evolution and Gods 



Why bcvolution so antagonistic to the feeling of intelligent design? I will detail only 
two reasons here, but many more could be added in a Longer essay 

People from all over the world believe that a god or intelligent design account for 
Ihe wonderful adaptations of animals and plants, including those of humans. The 
first thing that an evolutionist must understand is that these same adaptations 
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virtually ensure the extinction of any »pecics. The problem is Thar Adaptation b ti> j 

particular environmenUT situation, with seasonal changes included. When the en. 

vinmncni change* the species in question must adapt to the nevr cnviranmeni. 

Often -t spedttii so successful thai its very nieces* use* up a necessary resource for 

the species, and it goes extinct prcosciy bec^u^of its g,rraEadflpiatror«. For example, 

ihe pan! tfwria (OrtAaiwIa m#dw|, which nourished in the Miocene from 

15 miffion years ago to about i ' mBIJOfi years ago. were Up to jo feel king with gum 

rich teeth, and superbly adiptcd to eating small whiles, whose bones can easily be 

nd with rhr feed shark reeth, C raqpirtfan w*s tar more fearful thin the Ourfe m 

the mow /as'>, having wm that an he wn in the Smithsonian Museum in a 

anstructinn ihu! with real fossil teeth in the outer layer'). Sin humans can fit in 

tms ij« El could haw djomped on a small car. The small whales that C megafaion 

ate perished, tome shark speoalitts think, because the giant sharks arc thern to 

inetion; hot in any case, vriwn the primary food for these shark* disappeared, 

they wrm extinct too, with all their adaptations. This is the story of evolution in a 

nutshell. 

Thcfci tiK i^ldes^n disappears in me pci^^ 

David Rflup and luck Sopfeffci. palaeontologist* at (he t/nivemry of Chicago, to 
estimate for roe how many spcoes of vertebrates existed at the end of the Cretaceous, 
about to.oocooo years ago. They uid about 50.000. And how many exist now?, | 
asked. They aid ahout 100,000. Then the crucial question; how many of the specie* 
of vertehraie* 704>oo,i>oo years ago gave rise to all that exist now? They said probably 
fewer than twenty, hot ar the outside, twenty-five, 5c% of the 50.000 or so species, d 
but twenty-five went extinct. And in the interval of 70 million years, most of the 
species of vertebrates thai came into existence also became extinct. Even with 3II the 
exquisite adaptations that smack of an intelligent designer, these vertebrates were 
poor survivors. 

What about natural selection? Natural selection is not a mechanism, does rrosvork. 

does not act. doo not shape, docs not cause anything. Biologists are very lax in their 

bnguagr, and «o wi» Charle* Darwin. Natural selection b the tmtconw of a very 

complex process that basKaDy boils down to heredity, genrtk variation, ecology, and 

denv>graphics (especially the overproduction of offspring, and consequent struggle). 

The adaptions that evolve we call 'naturally wlectecT The process yield* organisms 

with adaptations which he3p them to survive and flourish. The process also virtually 

guarantees extinction when the environment changes sufficiently, which it often 

does. The nUriligenl design apparent in the adaptations has no inkling of environ 

mental change. The pattern of extinction, however, is precisely what one would 

expect of the causes of natural selection. If one gets to Carnegie Hall by practice, 

roan, practice', then one understands natural selection as 'demographics, man, 

demographic*', followed by extinction. 

Even organism thai has become extinct (about 99+ pt-r cent of alt species that 

have ever lived) was jam-packed with adaptations. Some of those adaptations became 

detriments to the organism when the envirnnment changed and caused the organism 

orac extinct The belter an organism is adapted to a particular cnvironmcnl. 
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it is that h will become extuui tribal the environment changes. 



,hC ' re hopcJessIy tied with extinction. The feeling of intelligent design m 

• "mi* thus be lied to extinction, too. That n why evolutionists give up the 

^flS'reSn Jfyupdatanto* evolntinn precludes the feeling of imelli- 

thai evolution also show no hint of progress. At the same time as 

Ikrcd *o did roundworms that infect and can only reproduce in humans. 

, from other species arc more dangerous to us than our own round 

' D which we ate well adapted Raccoons harbour a roundworm (Aflttiswa'B 

,-cul to them, as do cats, dogs, and most other ranging mamrruls 

m procy*™ *c UP W 7-10 inches long, less than a quarter-inch trt 
^d reproduce only In raccoon intestines. They exist almost everywhere 
^Lemons live, and in some parts of the United States infect nearly too pet cent of 
ju The worm* shed their egg* in the faeces of the raccoon, up to millions of 
au j't When the faeces dry, the worm eggs can last for up to six or seven years. 
vK. onen. raccoons infect each other, and they suffer little from the parasite. 
Olber animals can be infected, too, and the worm behaves very differently from m 
, It cannot reproduce in any animal other than a raccoon. If its eggs are 
attested by. say. ■* woodrat, the larvae lease the intestine and migrate to the other 
AnBDS or to the nervous system of the woodrat. Soon the woodrat dies- 
are espi-djlly susceptible and die rapidly. Known hosts to Sinrftfiwciiris 
prom* humans, dogs, rake, squirrels, birds, guinea pigs, rabbits, pratric dogs, 
porcupines, woodchucics. squirrel monkeys* chinchillas, quaib. and ostriches, along 
with some eighty o*her species. The larvae infect far more ammais that have not yet 
been studied. Obviously, BayUmcaris procyonis did not have ostrich** as a facwr in 
its evolution. The behaviour pattern of the worms works well beyond the factors 
caiBdUlu* adaptations. 

Raccoon? live near humans now. in sandboxes and house chimneys. Children arc 
cspccialh , susceptible, because dried raccoon dqng comes down chimneys as dust, or 
makes thetind in a sandbox look a bit darker, lust a hand in the mouth, only five to 
ten of the eggs or tiny larvae, can damage brains and perhaps kill All damage is 
ixrmanent and irreversible. In adults, the most frequent eitect U problems with 
; md an optometrist or ophthalmologist can look into the eye and see the 
worms emerging from the optk nerve. Humans may also suffer from Sack of CO- 
0T4:rut:cnt. |ivo enlargement, and nausea Remembei the worm can be ?-*0 iccha 
ksns;- In small children, degeneration of vision is often undetected, and neural 
problems usually occur before the child is taken to the doctor If large numbers of 
worms w«e ingested, the symptoms can progress rapidly 

No cnectivc treattnent exists for the worms. The usual vermifuges don't work, as 
they do with our roundworms, the pinworms. The eggs arc also resistant to most 
pesticides. When we were animal rehabilitalors foi New York State for eighteen years. 
my former wife .ind I raised more than twenty wild raccoon babies before we knew 
anything about Bayiaascam priKyun'u. We ami our two boy* were really fortunate 
not to gel this nasty worm, pet haps three or lour people die per year in North 
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America from U* *™™. but """7 more * ldftf **"* brfl[l1 0f ** d*™^ You can 

read All about it at the Center mr DHease Control in Atlanta. Georgia (Sorvfflo w 4 

ex disease* kill wwUjr more people AIDS, caused b>' a virus, has infected tfe* 
to 50 million people, especial* in Africa and Soiith-Ewi Asia, 9T1<I death rate mi 
fe for many years to come, despite WW «p«uiw ntedianes that help keep the 

CH at low levek Malaria kifla almost as many people per year as AIDS, including 
-cvcnifv ibe brilliant evolutionist William Hamilton. Schistosomiasis, a disease 
led by mm infect* mo« than 200 million human* worldwide. 

Each ol these mfectious agents ha.v evolved long as humans have existed. I an 
see no hierarchy whatsoever in the productions of evolution. Any deary that v*nuW 
work this wjpr seems perfectly awful to me. The process that produced these Very 
difioon (Wthogens and humans pod happens, and speaking as if evolution eared' 
about its pn>duiTiom is unintelligible. 

These two «a*or» to reject the feeling of intelligent design in biological organisms 
arc nut a simple of compelling reasons. The famous evolutionist George C VVHIuirm 
hu written ,m essay on the evolution of soda] behaviour, and concludes that kkm.1 
behaviour in animals is nothing less than ghastly, and any hope we have as. humans to 
havra deceit raOTnlworld fcsio fight fiercely against the seifalmcsi. that evolution has 
produced in us (WiEbams 1988)1. 

Anton)* Flew, the weB-known philosophical atheist, has given up his atheism at 
age so because of his growing fodirtg of intelligent design in biological organisms. 

I venture to guess that Flews understanding of evolution is extremely weak, and 
that if be knew roar* about evohition, he would nor nuke this move to intelligent 

Aes%x 

Certainly the most eminent cvoluttonasts in the world overwhelmingly reject gods 
and the feeling of intelligent design. Greg Griffin sent J detailed questionnaire to 
every evolutionary biologis! who belongs to an honorific national academy in any 
country in the world. He asked if they- believed in theism, deism, or naturalism, and 
jLakcd them to expand on this choice (Grafnri soo.iJ. Only five thevsr- among the 149 
lof zn sent 1 who replied were found, and -most did not hold to a strong thettm. More 
were deists, but still the number was law. As a group, they strongly rejected belief in 
gods, intelligent design, life after death, and the supernatural. Really understanding 
evolution means that belief in a deity is nearly impossible. 

You might object, however, thai Pope fohn Paul II believed in evolution, and thus 
Catholic* haw no problems with evolution and their Christian God. Pope John Paul 

II accepted that human bodies and chimpanzees share a common ancestor. But he 
rcKctcd roundly (he thought that human minds share a common ancestor with 
chimpanzee minds: 

If the humeri hodv talc* iu origan from pre-esisreni living miner the spiritual soul i\ 
immediately created by Ciad....Conwqucrnh. theories of e*olunoa which, id accordance 
with ihe philosophies inipmng than, consider the mind as emerging from J he forces of living 

r»o* x> a mere ep^henomenon of this matter, arc incompatible with the truth about 

il^rohnJ'aulIliy*: _•) 



nunM0 » *" immortal soul and human free will sometime in recent 
evpSuTioii; jti*J this means that, from this poirri on, humans .ino chirnpanrees 

never 



possibly 



shared a common ancestor. Pope Tohn Paul II wjv i young- 
of human souls, hy holding this view, he graphically violated 



T' verwhclrning evidence that human* and chimpanzee* do indeed share most 

'heir Dh?A and share a common ancestor, minds and all. He also perpetuated 

h mvth that lesus came from a virgin. Mtiy. Some mammalian virgins, though 

1 feumatts. can produce offspring, but they arc always female. Thus the male 

Implement of chromosomes of Jesus was either contributed by a human male 

ad Mary was not a virgin, my preferred explanation) or he carried a divine 

' lenient ^ chromosomes that turned him into a male. Evolutionary biology 

mricd views of Catholics arc inconsistent, and it's a widespread myth that they 

^C^uo'nifls and believers in almost any religion arc right that evolutionary 
fccvlogv should be feared and rejected- It " <*e great engine of atheism. Religious 
*]iev«ft and theologians dike understand thai serious fl .-oluiiunists are probably 
iihcisb. even though evolutionists often try to sweep that fact under the rug. As J 
teacher of evolutionary biology. I have seen a minority of students every year move 
from weakly heSd theism to a naturalist evolutionist position. Strongly religious 
Hutfenti deepen theur faith from my evolution course; the course regularly ends 
with more creationists than when it began. Students who are already naturalists 
flight in what they find in evolution. Tni* diversity, much like the products of 
evolution, offers a delight of its own. 
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CHAPTER 40 



DARWINISM 



ALISTER E. MCGRATH 



One of the most vigorous debates within modem Christian thought concerns the 
implications of Darwinism for religious belief. It is a debate that U by no means 
limited to Christianity, as is evident from the generally hostile reaction to Darwinism 
within ihc Islamic world. So what is Darwinism? While the term is often used to refer 
Hxrifieally to the views «« ow ty Charles Darwin in his ° ri ^ n ^ s P eM ^ " ,s more 
widely used to refer to the theories thai emerged from Darwin's work, as they have 
been received, developed, and modified. Although terms such as the neo-Darwinian 
snnhctf ate often used to distinguish the present slate of evolutionary theory from 
the earlier forms proposed by Darwin himself. I shall follow the widespread conven- 
tion of using the word Darwinism* co define a family of theories. 

In brief, Darwinism can be defined In terms of its epee coauructs— the minimal 
theory that evolution is guided in adaprively nonrandom directions by the nonran- 
dom survival of small random hereditary changes' (Dawkins 2003: 81). Tliis S often 
taken to be sufficient 10 distinguish it from the rival evolutionary paradigm associ- 
ated with lean-Baptiste de Lamarck {1744-1*291. who proposed the theory that 
changes that are acquired during the lifetime of an organism are passed on to its 
offspring. The idea that pbenotypic changes can be passed on to the genotype is now 
widely discredited as a mechanism for explaining biological evolution. His. of course, 
important to note that a number of debates are under way within contemporary 
Darwinism. Stephen lay Gould's notion of punctuated equilibrium^ although clearly 
consistent with a broad construal of Darwinism, has met considerable resistance 
from those committed to more continuous modes of evolutionary development. 
Goulds critics argue that he placed too much emphasis on drift arid historical 
contingency, and neglected the themes that adaptationists regard as significant in 
selectionist theories. 
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The Historical Background 



rs Mh ™ikal thcorv of natural selection can be seen as the euhninuion of a long 
I Wirt * rad cal th« > w « stud . es whkh pKpmA lhc 

Z £ ^2l he Piling pop-lar understanding of the history of 

H««, in .795), to "hich the same forces A* «n now be observed a work w«hm 
th ImL -rid are argued to have ben .tftt over huge fM "me ta Ac 
St Darwin, theory of evolution works on 3 related -umpuo, that forces which 
|«d to the development of new breeds of plants o, animals HI the present operated 
over vm long periods of time in Ae past. 

^he^ajor rfval to ftMfA theory was due to the ^ht^uh-cemury Swcd.sK 
naturalist Carl von Linne <t 7 07-7S>. more generally faM by the U.inrzed form of 
his name XinW Linnaeus argued for the -fairy of species. In o*« word, e 
present rang* of species wliid. tan be observed in the natural wodd represents he 
way thing, have been in the p&t. and the way they will rcmam Linnaeus s detailed 
classification of species conveyed Ac impression .0 many of his readers thai nature 
was (wed from the moment of its origma.ion. This seemed to Bl m rather well with a 
tradtfoiul and popular reading of the Genesis creation accounts, and suggested dial 
the botanical world of today more or less corresponded to that established an 
creation Each spedes could be regarded as having been created separately and 
distinctly bv God. and endowed with its fixed characteristics. 

The main difficult*' here, pointed out by Georges Butfon and others was thit the 
fossil evidence: suggested that certain species had become extinct. In other words, 
fossib were found which contained the preserved remains of plants (and animals) 
which now had no known counterpart on the Earth. Did not this seem to contradict 
the assumption of the fixity of species? And if old species died out. might not new ones 
arise to replace them? Other issues seemed to cause some difficulty for the theory ol 
special creation— for example, the irregular geographical distribution ol >!**'<*- 

The publication of Charles Darwin's Origin gfSptatstOw) B rightly regarded asa 
landmark in nincieenth-ceniury science. On 27 December 183'. HMS. Seaghru.1 out 



s on vra* to complete .1 anvcy of the southern coasu o. »ubi a.™ » 
"; ffl ^ I , rcum-uvfeue the globe. Hie small ship's natural*, was Charles 
S(io9-to). During the voyage. Darwin noted some aspecLs of the plant and 
P ^frf South America, particularly the Galapagos Islands and W dd 
4 Ki-h seemed to him .0 require explanation, yet which were net satisfactorily 

FU ?un!ed for by existing theories. The opening word* of Origin ofSfttcm vet out the 
riddle that he was determined 10 solve: 

h ,«H KM S. Beaide as naturalist. I was much struck with certain facts in <bc 

2£25k«P* *** i»ha«fi»| Son* America, and In the gedogical reWon. »l 
UST» the p2l.nluW.anu of mat eontment, These facts, « w«l be seer, in the fam 
!!Krf Ai. volume, seemed to throw some light on the origin of sp^ies-tha, mystery of 
JJK as ,« hss been called by one of our greatest philosophers I Darwin t»a: 1) 

am wpular account of the origin of species, widely supported by the religious and 
22k establishment of the early nineteenth century, held that God had somehow 

-Med cs-erything more or less as we now see it. The success of the view owed much to 
,h, influence of William Filey (1743-1805). archdeacon of Carlisle, who compared 
God toone of Ae mechanical geniuses of the Industrial Revolution. God had direct v 
mated the world in all its intricacy. Palcy accepted the viewpoint of his age— namely. 
A-t God had constructed (Paley preferred the word 'contrived') the world m 
to finished form, as we now know it. The idea of any kind of development seemed 
impossible w him. Did a watchmaker leave bis work unfinished? Certainly not! 

Paley argued that the present organiration of the world. boA physical and 
biological, could be seen as a compelling witness to the wisdom of a Creator God 
Paley's Nrtimi Hieofo^T or Endows of the Evorencc mid Attributes of 'he Defy 
Collected from the Appearances of Nature (tSoii had a profound influence on popular 
Eodish rdigious thought in the first half of the nineteenth century, and is known to 
have been read by Darwin. Paley was deeply impressed by Newton's discovery of the 
regularity of nature, which allowed Ac universe to be thought of as ,1 complex 
m«hanism. operating according to regular and understandable principles. Mature 
census of a series of biological structures which arc 10 be thought of as being 
linyed— that is. constructed with a clear purpose in mind- Palcy used his famous 
analogy of the watch on a heath to emphasize that contrivance necessarily presup- 
posed a designer and constructor. "Every indication of contrivance, every manifest- 
ation of design, which existed in the watch, exists in the works of nature.' Indeed. 
Pale) argued, the difference is that nature shows an even greater degree of contrivance 
than the watch. Paley is at his best when he deals with the description of mechanical 
lyserns within nature, such as the immensely complex structure of the human eye 
ind hem, Yet Paley s argument depended on astatic woridWiew. and simply could 
not cope with the dynamic world- view underlying Darwinism. 

Darwin knew of IVdcv's s iiws and initially found Acm persuasive. However, his 
observations on die Beagk raised some questions. On his return. Darwin set out to 
develop a more satisfying explanation of his own observations and those ol others. 



. k,«y- hi nn the ba*»c idea *' evolution ijuotigri natural 

»£T25SSStSK f - ■*- f-' J -S 

Tar fa^KS d .he -.-ml world *cm«3 to Uan*n » require P .m.cuhrly do* 

JSm h S Ught tfprobfaw «nd stated «* «*** -*■«*« 
rt« IbcM of «fl-to Bvtag create «cn,cd to be adip.cd to .heir spjj, 
J P*v* lh<»ry P^scd that the* creature* wc« ™J^ dcagnri by 

£TJth ihosc ne«k in nurd. Dinrfn merely regarded .his as a du TOy 

"tHZ" ** «« k»»« .o ha- died m *°**>£-*° f« bcomc 
« JL Thfa fit had been known before Darwin, and was often explained on Ihc 
£S Il^hc' tbone, such » a *Ml Hood: a* suited by the b,b,ica, 

TrDAnltre^rch voj^e on .he Bttgfc rud pe^ed him of the uneven 
ReoLphical distribution of life forms throughout the world In pnUcubr, Damn 
wasi rn P re SS «l n >-thepe«.liariH«ofi S lindpopuM..on S - 

. Many owtuKS possess rudimentary aruciures. which have no apparent or 
K«JicUble'nuirtton-«idi as ihc nipples of male mammals, the nidunenu of a 
L,U and hind limbs in snakes, and wings on many flightless birds. How mtgh. Okm 
be explained on .he basis of Pafcy's theory, which Stressed the importance of the 
individual design of species? Why should God design redundances? 

These aspects of the naiural order could all be explained on the basis of Palrys 
theory Yet the explanations offered seemed cumbersome and strained. What was 
originally a relatively neat and elegant theory began to crumble under the weight of 
atmraulated difficulties and tensions. There had to be a better explanation. Darwin 
offered a wealth of evidence in support of the idea of biological evolution, and 
proposed a mechanism by which it might work— natural selection. 

The Organ cf Species set* out with great care why the idea of "natural selection" is 
UV best mechanism to explain how the evolution of species took place, and how it 
is to be understood. The key point is that natural selection is proposed as nature's 
analogue to the process of 'artificial selection" in stockbreeding. Darwin was lamihar 
with these issues, especially .is they related to the breeding oi pigeons. The first 
chapter of the Origin of Species therefore considers 'variation under domesticAtion — 
that is, the way in which domestic plants and animals are bred by agriculturists. 
Darwin notes how selective breeding allows farmers to create animals or plants with 
particularly desirable traits. Variations develop in successive generations through this 
process of breeding,, and these can be exploited to bring about inherited character- 
ises which are regarded .« being of particular value by the breeder. In the second 
chapter. Darwin introduces the key notions of the "struggle for survival' and natural 
sdection' to account for what may be observed in both the fossil record and the 

present natural world, 

Darwin then argues that this process of 'domestic selection' or 'artificial selection 
offers a model for a mechanism for what happen? in nature. "Variation under 



l'Clion" i* "giied to occur wiinin trie natural oruci wiuvii » ««-w" 

'ffSS P«*«*- |llT,i,U,r ,Q En * B * 5tod **** n and hortkultui^btK 'Mnian 
odKC *«d «rui«i)y ha* produced a great mull by his methodical and 
ati ? Zumi mean* of selection, what may no! nature dfatf 

"T! «rf ■>«** ,hcor * had many weakie5scs md }Me cnds For cxzm?kt ft 

'S that »***■ should take place yet the evidence for this was conspicu- 

'Tabscnt Darwin htadf devoted a Urge section of the Origin ofSpwc* to 

i line difficulties with his theory, noting in particular the imperfection of the 

' ^ record, which gave little indication of the existence of intermediate 

5 and the 'extreme perfection and complication' of certain individual organs, 

iK the eve Nevertheless, he was convinced that these were difficulties which 

3d he tolerated on account of the dear explanatory ^penof^y of his approach. 

STevcn ibmigh !>"*■" did not believe that he had adequately dealt with all the 

Hems which required resolution, he was confident that his explanation was 
She'bsi available. Noting that no lew an authority than Leibniz had once opposed 
be Uw of gravity as being subversive to religion'. Darwin argued for the religious 
acceptance of his theory as a worthy successor 

flfff u auKfeur in this view of life, with it* several power*, having been originally breathed 
he CrW imo a few forms or into ope; and that, whilst their planet has gone cycling on 
cording to the fused bws of gravity, from so simple a beginning endless forms mo* beauirfu. 
jn J most wonderful have been, and .ire being evolved. ( Darwin !**>: 403) 

Darwin s theories, as set our in the Origin of Species (.859) and the Desc-mr of Mm 
, ifri}, hold that all species— including humanity— result from a long and complex 
process of biological evolution. The religious implications of this will be cleat 
Traditional Christian thought regarded humanity as being set apa" from the rest 
of name, "rated as the height of Gods creation, and atone endowed with the image 
of God! Darwin's theory suggested that human nature emerged gradually, over a long 
period of time, and that no fundamental biological distinction could be drawn 
between human beings and animals in terms of their origins and development 

The popular account of the Darwinian controversy at this point focuses on 
th* meeting of die British Association at Oxford on so Tune 1S60. The British 
Association had always seen one of its most significant objectives as being to 
popularize science. A* Darwin's Origin of Species had been published the previous 
year, it was natural that it should be a subject of discussion at the i860 meeting. 
Darwin himself was in ill health, and was unable to attend the meeting in person. 
According to the popular legend,, Samuel Wilberforce. bishop of Oxford, attempted 
to pour scorn on the theory of evolution by suggesting that it implied that humans 
were neenlly descended iron, monkeys. He was then duly rebuked by X H. Huxley. 
who turned the tables on bin., showing him up to be an ignorant and arrogant cleric 
The classic statement of this legend dates from 1898. and takes the form of an 
lutobiographicat memoir front Mrs Isabella Sidgewfck, published in MacmUUm's 
\fo$azinr. 



-in the memorable occasion ** *■*»«« wwuj 1-11 uukiw 

,. . .- w ,«tn diets accounts published or in circulation 
nrt. rcsaxded » "E^23S^, Thc «*„ shows no trace cfccclc- 

^Z, „ been many devebj^ wKich te« led , 

j .j „™^i isf hit idea* These include the clarification of (he 

^Tof the *ene bv TWu Hum Morgan id **, «nd the cbrfteiion of the 
S3 ^ofDNA -n die ******** of Bene* data. ,«*** through *c 
2!te* oT te double helix sttuduie by lo«« Vteon and tan Cnck. On 
SteTrfthor research. Crick proposed wh»1 he caUed .he 'Central Dogma 
\7coDarw,man view of evolution: namely, that DNA repine*, acting as 
IE far RNA. which h .am acts M a template for protein, IJc !on K , complex 
DNA molecule cant** the gene* information necessary for —ion 
tariff using .he four nucleotide bases adenine (A), guanine <G), thyrnine (T) 
and cytosine [Q arranged in sequences of "base pair.. 

Toiv. the term DaiwimnV is generally used to mean the general approach to 
biological solution «* out in Daren's canonical works. as developed and extended 
through clarification of the molecular basis of inheritance. 

Sc ^hat religious issues are raised by Darwinism? It wd be evident from the 
histoncal account just presented that Darwms account of the origin of species raises 
serious problems for a static understanding of the biological order. Pa leys most 
noted critic in recent years is Rtchard Dawkms. In his flfiri Watchmaker <i9»7>. 
Dawkins relentlessly points out the failings of Paley s viewpoint and the explanatory 
superiority of Darwin's approach, evecialiyaiit b*bm modified through the neo- 
Darwinian synthesis. Dawkins argues that PaScys approach is based on a static view 
of the world, rendered obsolete by Darwin'* theory. Dawkins himself is eloquent and 
generou* in his account of Paley s- achievement, noting will appreciation his beau- 
tiful and reverent descriptions of the dissected machinery of life'. Without in any way 
belittling the wonder of the biological Vatches thai so fascinated and impressed 
Poky, Dawkins argued that his case for God—though made with passionate sincer- 
ity and informed by die best biological scholarship of his day*— is 'gloriously and 
utterly wrong: The only watchmaker in nature is the blind forces of physics'. Kn 
Dawkins. Paiev is typical of his age; his ideas are entirely understandable, given his 
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then, is perhaps one of the most obvious, religious issues raised by the rise of 

- (h e undermining of an argument for the existence of God which had 

i major role in British religious thought, both popular and academic, for 
'^ihan a century. Of course, the argument could easily be restated in more 
r *' priatc forms— a devctopmen 
,-cnth century, when many 
fej*n» tht means by which Cod providentially 



■ K forms a development which took place during the second half of the 

A ^ nth century, when many Christian writers stressed that evolution could 
k. «f* rtt^ans bv which Cod providentially directed what was now understood 



»tn 



vx tend«! process, rather than a single emit. 



Darwinism as a Universal Theory 



. significant debate, which emerged as important shortly after Darwin's death, was 
whether Darwinism was a domain-specific theory, limited to biology, or a universal 
theory capable of explaining many aspects of human cultural and intellectual devel- 
opment. Darwin himself was cautious on this matter, although there are points at 
which he seems to imply that there are parallels between biological and cultural 
evolflfion. Darwin's theory of natural selection began to transform the manner in 
which doctrinal development was conceptualized- If one coukJ speak of evolution 
within the biological world, could not the same— or at least an analogous— process 
be discerned within the world of ideas? Darwinism rapidly began its subtle and 
wrvasive transformation from a tool of biological explanation to a more general 
view of reality. Nineteenth-century cultural evolutionists— such as Sir Edward 
K -Pytar— wexe committed to a doctrine of process 4 , in which the human sttuatwn 
^confidently predicted to improve through the constant replacement of inferior 
beliefs by those which were considered to be superior. 

Richard Dawkins. perhaps the most celebrated populamer of Darwinian ortho- 
doxy and most aggressive advocate of 'universal Darwinism: insists that, at least m 
two respects, humans do not conform to the mechanisms that shape the biosphere. 
In the first place, human beings have developed culture— something that he asserts 
has no direct counterpart within other evolved species. Secondly, and perhaps more 
significantly. Dawkins proposes an important— indeed, a decisive— distinction 
between humanity and every other living product of genetic mutation and natural 
Kleerion. We alone arc ablt w resist oar g/em Whereas E. O Wilson (1075) and 
others had insisted that human beings came within the scope of the methods of 
flOCtabiofcgy or evolutionary psychology. Dawkins excludes them from as purview as 
a matter of principle* 

S , Vlll „,„•„:■.!: P.,, 1 r,, h. :v.Ll«.,r.^naainttlh«J<»giCJl FOM.U.U'. ifu- 

idH lhat every aspect of human life and thought cart be accounted fot by iuth a 



f° a '•' 5Ti*J5* lea* to ., conAtenftm of one of the most tig. 

place of humanity within thr WWnl order. 



Darwinism a 



nd the Nature of Humanity 






Traditional Christian theology regarded humanity as the height of God's creation. 

h - t faun die remainder of .he created order by being created in the .mag* 

S't ^:,ll reading of thing, buman.ty « .- be located within «, 

< -w « a whole vet stands above il on account of its unique relationship to 

2 unp.u.i. and 1*, D«cen. qfM-»« mfi* change to this view. Humamty bad 
«n-Jed over a vast period of time, from within the natural order. 
°°X*Z oT*£« of ^ M ^r, of ev^ution which lc ft Charles Darwu, 
fedh* unsettled, it w* ta implications for the.tatus.nd .dcntuyof the human race^ 
b even- edition of the Origfc o/Sprries, Darwin consistently stated ha. his proposed 
mechanic of natural selection did not entail any fixed or universal law of progress 
development, furthermore, he explicitly rejected Lamarck * jh«ry thai evolution 
demon.tra.cd an innate .nd inevitable tendenq toward, perfection. The inevitable 
corxhsioD must therefore be that human bangs (llO« understood to be participants 
within rather dun merely observers of, the evolutionary process) cannot m any sense 
be said to be either the 'goal- or the apex" of evolution. It was not an easy conclusion 
for Darwin, or for hisage. The conclusion toihel3estfnri/Atonpe«ksofhun»iut¥m 
aalted terms, while insisting upon its ■lowly' biological origins: 

Man r» be excused for feeling some pride ai having risen, llwugh ml ihrou B h his own 
cations. io the «n -> u nmil of the o. F nic scale; and the fact ofhis having thus men, .fi«e»a 
of hiring been Originally placed dtere. may give him hope for I Still bfcher datmy .» the 
distant future. Bill we are M here concerned with hopes or fears, only with the truth as far u 
our reason permits us w discover ..; and 1 have given the evidence to the be*, of my abuity. We 
must, however, acknowledge, « it seems in me. thai man with all h,s noble qualmes... still 
bears in his bodfly frame ihe indelible Stamp of his lowly origin. {Darwin iS8x 619) 

Most Darwinists would insist that it is a corollary of an evolutionary world-view 
dial we must recognize that we arc animals, par. »r the evolutionary process. 
Darwinism thus critiques the absolutist assumptions concerning the place of human- 
ity within nature that Ik behind 'speciesism'— a term introduced by Richard Ryder, 
and given wider currency by Peter Singer, currently of Princeton University. This has 
raised considerable difficullies beyond the realm of traditional religion, in that many 
political and ethical theories arc predicated on the assumption of the privileged status 
of humanity within naiure, whether this is justified on religious or secular grounds. 
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is can "be ascribed 10 c&scnrialily Darwinian processes. Others, including 
H piwkins. have -irgucd that humanity posscw* ihe capacity to r«»t its 
iiawta-rttfltadinE ihe evolutionary process is thus a means lo prevent hutnunitv 

^° L^th"^-"!^ S ene ' °* our b'rth • ■ ■ w * atc built as gene machines and cultured 
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'. . shaped by its pressures. As Dawkins famously put it: "We have the power 



hines, but we have the power to turn against our creators. We, alone on 
can rebel against the tyranny of ihe selfish replicators' (Dawkins 1984: ioo-i). 



Darwinism and the Redundancy op God 

IV traditional Chrisuan understandings of the notion of creation pro .ilen. vvithin 
ulir rc ii & i us culture attributed the creation of the world, including humanity, to 
feet special divine action. This notion of the special creation of each and every 
necies underlies William Palcy's celebrated Natural neology (1802). Darwin, how- 
ma found this notion of special creation problematic on several grounds. What of 
vestigial or rudimentary organs? And what of the uneven geographical distribution 
of spate? Darwinism holds that the origin of species is to he attributed 10 attended 
natural process of variation and selection, in which no divine intervention Is required 

or presupposed. 

For some this implies lhai Darwinism is atheistic, on two counts: firs., thai it does 
not require divine action in order for it .0 take place: second, that the random nature 
«f variation is incorwistan. with .he idea of divine creation and providence, which are 
hnked with the ideas of design, purpose, and in.emionality. Richard Dawkins is an 
excellent example of a Darwinian who argues lha. God has been rendered utterly 
superfluous by the theory of evolution. Many conservative Protes.an. "™ers agree 
jnruinR .ha. .he role attributed .0 random events is inconsistent with the biblical 
material. Creationist writers often consider this one of the most important elements 
of their critique of Darwinism. 

However, the force of this point is open to question. Benjamin B. Warneld, 
perhaps one of the most influential conservative Protestant theologians of the talc 
nineteenth century, poinied out that evolution could easily be understood as a 
Wniogly random process, which was nevertheless divinely supcnnlended God 
providence was directing the evolutionary process towards its intended goals. More 
recently, other writers have proposed alternative mechanisms by which the divine 
superintendence of the evolutionary process could be concepiuauzed-for example 
Arthur Peacocke's notion of •top-down causality'. 

Ye. the mos. widely proposed mechanism which Christ™ wn.ers have proposed 
to account for God's involvement in the evolutionary process .s the classic notion 



i. .. -,.Urk as ihi* WW developed °r ln ™'" rtiuiiLis in the 
SOTn <brvc a a«l,«r.P^^ ri >: ' , ' le , in , num bcrofway,VVhile 

Q *T a *T2 Efi «H ■": ( 25 cH» S* dbtc* God ddegaic, 
God must be ^ d ^" p *l Aq „ ma \ uwJmtoKb this notion of secondary 
cusal cmca.v » «»« ^ ^o " X-- » I" ^mary causaHty of Cod 
entity lo be « «» *» <* ""' 4n . , ausil! , j, llionsru ps. with,,,,, in 

Events w,,hin the "-"^SSESirf as final caused created 
my = dcnjrl* J^^JJSS IS can fa. investigated by Ihc natural 

TT r ,h, L rf naUKc-withoui in any way onphniig, st.Il less ncces*.. 
highlighted a pamcula. difficult, for Cb r.s a £ g> ^u^ process? 

;^:nd«-cTf nature be reconciled with the ,dea of, benevolent Cod? 
SS Sketch of .^ D»*i» found himself pondering h„w sue dungs: . creq*,, 

wo**' and other creatum that h? «hm «BF ■ ,ht ** f* °* ,1esh «* 0,h f r 
KTc£ be MM wth.n Palcy's scheme. Hew «,ul God's goodness I. 

Ktondled w.th nidi less pleasant aspects of the crated order. 

£Tare indeed several important passages in Fein's wr-tings tha, can be 
rpreted to mean that Darwin ceased to believe in an orthodox Christian concep. 
,W Godon acco.nl of his views on evolution. The problem „ ihatihere are other 
p™* which variously point to Darwin maintaining a religious belief, or to h.s 
bsing rus faith for reasons other than evolutionary concerns. However, a note uf 
caution must be injection the basisof the published evidence * our d.sposal. ft is 
dear that Darwin h.msdf was far from consistent in the matter of h.s religious views, 
„ would therefore be extremely unwise to draw any confident conclusions about 
these issues. There can be no doubt thai Darwin abandoned what we might call 
•conventional Christian beliefs" II some point in the iS 4 os, although the dating of th>s 
must remain elusive. Yet there is I substantial theoretical gap between •abawlmin F 
orthodox Christian faith' and becoming an atheist '. Christianity involves a highly 
spedfic conception of God; il is perfectly possible to believe in a god other than that 
of Christianity, or to bdieve in God and reject certain other aspects of the OmsWn 
faith. Indeed, the Victorian crisis o4 I. nth' -within which Darwin was both spectator 
and partidpanl^an be understood as a shift away from the specifics of Christianity 
towards a more generic concept of God, largely determined by the ethical values of 

the day. . . 

These ptiiim have been addressed by a number of writers, particularly John 

Haughi. Recognizing the pain and apparent wastefulness of evolution. Haught 

*j} argues thai we must not limit our reflection* to ihe apparent design of the 



. ,,„', ..ii the lact ol living design, wmen can oe accounted lot sciennrwaiiy 

» „i' the Darwinian recipe, ,i revived Datura] theology will focus on nature's 

' ,„ iiiti'uiure,' Haughi deploys a thoroughly Utnituian view of God in using 

of I'self-emptvingGod" who 'participates fully in the world's struggle and 

In some way, we can think of evolution as being transformed by the notion of 

incarnate God who suffers along with creation'. For I -laught, this affirms that the 

. of living beings is not undergone in isolation from the divine eternity, hut i* 

iakenup everlastingly Bnd redcmptiMry into the very "Life-story" of God'. 



Darwinism and Biblical Interpretation 

Manv of the controversies concerning science and religion have focused on the issue 
of biblical interpretation. The Copernican controversy, for example, raised I 
lucstion of whether the Bible actively promoted a geocentric view of the universe, 
or wheiher it had simply been interpreted in this way for so long that this impression 
had become widespread. A similar issue emerged with the debate concerning 

Darwinism. 
It is important to note that Darwinism became ot particular concern to Christians 

in cultures which had been particularly influenced by literal leadings of the Book of 
Genesis. Such readings are known to have been widespread within popular Protest- 
autism in Britain and the United States in the first half of the nineteenth century. 
even though mure nuanod interpretative schemes had been proposed by Protestant 
3fn demics in both countries. Despite these more sophisticated interpretations of the 
Genesis creation accounts, at the popular levd it was widdy assumed thai the 
■comroon-sensc' reading of the Bible led to a six-day understanding of the creation 
of Ihe world and humanity. Darwinism posed a significant challenge, both to this 
specific reading of the Book of Genesis, as well as to existing models of biblical 
interpretation in general. Were the six days of the Genesis creation account to be 
taken literally, as periods of za hours? Or as indefinite periods ol tune? And was .1 
legitimate to suggest that vast periods of lime might separate the event* ot i 
narrative? Or was the Genesis creation account lo be in.erpreted as a historically and 
culturally conditioned narrative, reflecting ancient Babylonian myths, which could 
not be taken as a scientific account of the ortgins of life in general, and humanity in 
particular? The debates are many, and continue to this day- 

Yet i. is important to note thai these challenges to existing biblical mterpretai.ons 
ire lo be set in ihe context of an ongo.ng dialogue between the community oi 
and iu foundational text. The hisiory of Christian thought is character.^ bv . 
ft.DH.aiH process of revisiting and reevaluating existing interprrtanons of ihe Bible. 
which is precipitated and catalysed by many factors, including scientific advance. 



Christian Responses to Darwinism _ 

Young Earth Creationism 

iu. ^«i,nn represent* the continual of the 'common reading of Goo* which 
h t ^ * l*nh «. created in us task ton, between 0.000 and 10.000 , year* ^ 

S I 1. v.un R etfth creation^ nold that all living things were created stauton, 
S£ wtttafc tin* frame proposed by the OhM. account with the 

^date^mth^ 

b, form* of a W -hour creation and 4 universal flood. Rcprescntahvc young earth 

actfionids include Henry Madison Morris and Douglas F. kelry. 

Old Earth Creationism 

Thb view hasa long history and is probably the majority viewpoint within conservative 
Protesta.1T cirri**. It has no particular difficulty with the vast a S e of the world, and 
ann.es that the voung earth' approach requires modification in at least two respects. 
I irst the Hebrew wrf >w.i mar "«d 10 be interpreted as an 'indefinite tune participle 
I not unlike the Elfish word SAOeTJ, signifying an indeterminate penod of time which 
is given specificity by its context. In other words the word 'da/ in the Genesis create 
accounts is to be interprcTcd as a long period of time, not a specific period of M hours. 
Second, there mav be a large gap between Genesis k i and Genesis 1: r In other words, 
Ihc narrative is uridcrstood not 10 be continuous, but to make way for the intervention 
of a substantial period of lime between the primordial act of creation of the imim&e, 
and the emergence oflifc on Ejrth. This viewpoint is advocated by the famous bchofithi 
Rtpwct Bible, first published in 1009, although the ideas can be traced back to writers 
such as the earlier runctccnth-century Scottish divine Thomas Chalmers. 



Intelligent Design 

Irjil movement, which has pined considerable influence in the Uniied States in 
recent years, argue* that the biosphere is possessed of an 'irreducible complexity, 



I positing intelligent design. Intelligent design doc*, not deny biological cvolu- 
. Us mo*t fundamcnul criticism of Darwinism is teleological— ihat evolution has 
"til The intelligent (feign movement argue* thai standard Darwinism runs into 
tfiant explanatory difficulties, which can be adequately resolved only through 

k "ntetllional creation of individual specie*. Its critics argue that these difficulties 
verstatcd, or that they will in due course be resolved by future theoretical 

A its Although the movement avoids direct identification of God with this 

liiiicnt designer (presumably for political reasons}, it is clear that this assumption 

nlrinsic to its. working methods. The movement is particularly associated with 

M'chael Bene, author of Darwin's Black Box (1996) and William Pembski, author 
hrdikott Design: The Bridge between Science and Theology (199$)- Both Dembski 
. fyfr C arc fellows of the Discovery Institute, a Seattle research institute. 



Evolutionary Theism 

A final approach argues that evolution is to be understood as Cod's chosen method 
for bringing life into existence from inorganic materials, and creating, complexity 
within life- Whereas Darwinism gives a significant place to random events in 
the evolutionary process, evolutionary theism sees the process & divinely directed- 
Some evolutionary [heists propose that each level of complexity is to be explained on 
ihe basis of 'God working within the system', perhaps at the quantum level. Others, 
gltfl as Howard van Till ( i?»6). adopt a 'fully-gifted creation perspective, arguing 
that God built in the potential for the emergence and complexity of life in the initial 
act of creation, so that further acts of divine intervention are not required. Van Till 
argues that the character of divine creative action is not best expressed in terms of 
•reference to occasional interventions in which a new form is imposed on raw 
materials that a T e incapable of attaining that form with their own capabilities; but 
rather by reference to 'God's giving being to a creation fully equipped with the 
acaturery capabilities to organize and/or transform itself into a diversity of physical 
structures and life forms'. Variations on such approaches are found elsewhere, as in 
the writings of Denis O. Lamoureux and Arthur Peacocke. 

How should we evaluate these positions and their underlying religious and scientific 
concerns? Perhaps the most important point to make is simply this: the natural 
sciences, including the various Darwinian paradigms, are patient of atheist, theast. 
and agnostic interpretations and accommodations— but demand and necessitate 
none of them, Darwinism can be spun in ways that are seemingly totally consuCcni 
ami seemingly totally opposed to Christian belief Both 'Darwinian' and Christian 
ity' designate a spectrum of possibilities, making determining their conceptual 
overlaps and tensions problematic, and critically dependent on definitional issues. 
Perhapsoneof the more Lmerestingparadoxesofthecomempota ehgw us scene ' U 

ftrt. for precisely these reasons. Darwinism has been prematurely and unnecessarily 



brand*! a* aw- • individual* and organrz-iiions, 

"*« A^cncan crea<«>n.>. ndi i^ of biblical interpretation 

often underlie ** ^"^ IT L-vcd that »r.uifk advance offered a 
ftoo* «ato* c^tlv vari Id *£**£ intcrrirmlian f lhe Bible, so 

avoiding b»t locked moon ««« dcr1 , mMning n(the Bible itself. It i, 

for « of tradition. "■"^"J^T* be ^pcdallv controversial within the 
for jj ^ ££^S^Y, S *<-' approach n, **, 
«»«%-au™ Ame " u "! P „ n ... ^mim-lv straightforward (but actually nuanced 
, n , L , prLU!Il , n fcoftcn ^^~ZS$S. ^ilar issues arise within U* 

2SSTSSE S P-d much mo. acceptable to Roman C-ta.U 
::nLT a c,l« tfto »*» of.be «***«*! interprets* of an occaaonaHy 

" V3 Z^7Z * be made to do** When all is .id dtalMtok 

SEiwh*. reed«d — ific wisdom ri our a^ and no study of the 
: ZTf «££ -aid be unwi.se enough to surest that , «s ««■% and 
23v liqucly. immune to the process of radical theory change tha, has chanc 
^edscicnL advance in the past- So what will this M*fe* lite , century from 
SnSS have moved on, scientifically and theology? I am no prop e, and 
h,vc no person this. It would beextremely unw.se, however, to suppose that the 
^ £ L «d* or even begun to settle, the question of the rc^onshvp of 
reli^Lh to the scientific exploration of the biological ongins of ltfe. 
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GOD AND 
EVOLUTION 



JOHN F- HAUGHT 



Introduction 



Anv theology that hopes to connect with science in a truly candid way must remain 
finrtlv anchored to specific communities of faith and their own particular ide?$ of 
God. In thai respect the physicist Steven Weinberg, no friend to theology, is correct in 
saying that for [heist* what is at stake in the conversation of science and religion is the 
existence of an Interested* God, not an abstract and impersonal one ( Weinberg 1993: 
*4$). In the context especially (though not exclusively) of biblical faiths, it is the 
reality of a personal, caring, compassionate, -»nd providential God that science 
sometimes seems so place in question, and il is on suck an understanding of God 
thai the debate about evolution must remain focused. 

The theologian, one who reflects systematically on the meaning of religious frith, B 
commissioned w reflect on God and the world, including the story ofKfe as it ts now 
being brought to light by evolutionary science, from within the limited perspective of 
hi* or her own faith tradition. A neutral or dispavsionne perspective ts inconsistent 
with the idiosyncraEic characteeof refigjous existence. Acknowledging such a limita- 
>es not mean that theological reflection ha* no mtcrreligious or ecumenical 
implications* It means only that each theology is obliged to begin iurellections on the 
world, and in the present essay the evolution of life, from a definite location along the 
broad spectrum of religious teachings and God-ideas, and not from some imaged 
universal perspective that overlooks differences in the worlds of faith 

Asa Christian theologian (I am a Roman Catholic layperson) concerned about the 
rebticsnship of science and religion, therefore, I am not qualified to say exactly what 
evolution means from the perspective of a Jew", a Mudim. a Hindu, a BuddhiM. or a 



Iikmieh 1 can cam mucrt iroin eawu. ■— •* -— w 

Nat^Amcncan. although 1 « ^^ ^^^ ^ ^^ 

OmltiM «niai that 1 f«' J" * ^ „ ndcr: . tand bj. of God. Moreover. ,. 

mlg ht mean «b«««j ■™2I«*i|^ « " pntlosoptar ^ «"c*-- though 

afa"»«^«»*2£!** 'Theologically i^iw* my first ask « i 

ohuosophically W«* aS*^S2^fc« *« h I*™ »terih. 

^ta*, tag^adSTta the picture of lesus pressed in the Gospels and 
F*.!S£2 S3 Tand LkMi d»#l the oonta. The consent 
T f S25. SS« drifted by numerous w»* and e*eds, « that Jesu, 
teaching of Chnsmn »M ^ ^ ^^ ^^^.^ „ human 

know* as the OinJL B the tM : oi h fa J)iddcn Ood has btcomc 

mtv look at evolution. Unfortunately, to has not always been .he case, 
^"fcl ,n the world of Christian though, and its e n,p ^^ 
bkLv ok <"* <,"«*» ™u* be whether the idea ol God as revcafed m Chnst- 
SS 1 SSfiF tatmeationis. intelligent designer-, able to dhnnw 
I Z of lif^thou, con.radic.ins or editing the science ntejoc ■ P^-ng 
u> evoluuon. A serious theological discussion o the question of God .brD»» 
cmoi sian off by tailorins scientific ideas 1* fit theolog.cal tab* o though ll 
3d be bad *L for Z theologian <o favour or reject a particular IM* 
m^nL- of coition tor «heolog.ca. reasons alone. 1^. of course appropnMc 
Llobgv resist sdeafific or evolutionary MM*** which « world-v,ew ba«d 
^ the hSth*. ■*«* especially Darwinian. rules out the «£^j«3"M£ 
naturalistic metaphysics b not .he same thing a, scene* and theology has no more 
business confusing evolutionary science with naturalism than do atheistic evolution- 
ists (e.g. Dawkins 1986. W5. iW* Dennett 1995)- 

« truih canno. contradict truth, the theological assumption must be that il there 
U scientific evidence for biological evolution, and a reasonable theory 10 etptanrt, J fa 
wrong .0 dismiss these simply because they do not seem prima face to fiunhencd 
theological schemata, ll may be that the theological mind-set. without surrendering the 
revelMory con.cn. that gives a tradition continuity in time, must undergo some change 
itself as a result of the encounter with science and other new experiences. Hwiy.111 
fact, offers numerous instances in which religious tilths have had to pass through the 
trauma of transformaiion in order to make sense of the world in each age, or simply 10 
remain alive as complex organic systems adapting to new environments. In my v,ew 
evoluiion provides no. only a challenge, but also a great opportunity for thcologjcai 
growth and renewal today (for more extended treatment see Haught 3000. iQ°3i- 



,--,«. [hc'logv, .is I have .tlready emphasixed, is inseparable from the religious 
-rvfricrice of the revelation of God in lesus who is called the Christ. Revelation, as 
T^toniart H. Richard Nicbuhr has said, is the "gift of an image'. "By revelation m our 
history we mean . . . that special occasion which provides us with an image by means 
t hich all occasions of personal and common life become intelligible' 1 Nicbuhr 
go). One might also add that this image should help make mow intelligible the 
' nanus of nature, including evolution, as well. For Christians the image is one in 
MAi God is disclosed in the person and career of Jesus in a surprising way. 
moletcly unexpected by God-seekers from all times and places. What stands out 
i„7hi.< picture is the 'humility of God', or ihe 'divine descent' (Maccjuarrie .078: 
Hallnian 1991). As John Maccjuarrte writes, the image of a humble God whose very 
ce is self-giving love supplants decisively the idea of the divine potentate or 
'incer that countless people — and we can include here atheistic evolutionists, 
acationis-ts. and intelligent design proponents— typically have in mind when they 
use Ihe word "God". 

-rhjl God should come into history, that he should come in humility, helplessness 
jnJ noverty-this contradicted everything-ihis contradicted everything th.11 people had 
Micvcd atom thf gods, it was the end of the power of denies, .he Marduks. the lupiKis 
yes, ind even of Yahweh. to the extent thai lie had been misconstrued on the same model. 
Thefifr that began in a owe ended on the cross, and there was the final conflict between power 
jukJ low. the idols and the true God. (Macaiurric 1978- M) 

I believe with Macquarric that the image of God's humble descent is not optional 
tut central to the Christian understanding of God. In my own conversation 
With evolutionists, many of whom think of God only as a cosmic engineer or designer. I 
haw discovered that they are sceptical that Christians are permitted to believe in a setf- 
eflacingdeity. One reason for such an impression is .hat religious thinkers themselves have 
often reduced the idea ofGod to an intelligent designer in theirengagement with scientists. 
However, even the late Pope lohn Paul II. by no means a theological radical, testified .n his 
encyclical Fides el Ratio { 1998) to .he pre-eminent theological importance of the shocking 
notion of a humble. tooflc t .sdf-empt™ g Go41TKC^ofChristiantaimandtheolc^_« 
one who undergoes a fawsffl (that is. a pouring out) of the divine substance This * the 
proper Christian understandingofGod as manifested in the obedience and seltsacnfieeoi 
the Christ. Hence it islhe chief purposeof Christian systematic theology. John Paul state, to 
highlight the divine Jcenosfs. 'a gra nd and mysterious truth for thehuman mind .which Itnds 
h inconceivable that suffering and death can express a love which gives iisdf and seeks 
nothing in return' (.098: «t S3)- And so.il is not unlikely thai the foremost sturnWing 
block that scentitKallv enlighlencd people will have .n relation to Christian £nth » no« the 
sad history of ifcconllictowiihsdeiKe, but mc'inconceivable descent and humility that m 
fundamental to its understanding of Go.l 

The first step in developing a Christian theology of evolution, therefore, is 
to reform our thoughts about God so as to make them correspond wo* the 



i**^^ ... .'u- J^JJJJJSJ,. , r ,hc ^IMi Pica™ of Gods 

intelligibility - C ^"^S«took* the life process, then evolution 
desoen, become, .he ! ' n \' ht ^ h "* '.J'^ ol ■ u artu « ,he idea of God a* „ 

intelligent designer. W*« '"^ , a , s|lll „| lW rooni for lhchtlirf 

f ° n S 'Ivt ^ - 1; -rtnd««.c evening, but i, will be . w lwiom 
thai * d«p divine yMOtm bob i , . linQuenchab lc love. Ii is my view that 

.heiwoi^ldenngl ui - 1 '^ , vin( , a u , lly bv n:iIutt | Section, on ,hc 

7! JrXiory Bwlurton lor both scieKeand theology. 
"S^Sr^ng God, ac*^ to .he auihoritaiivc interpreters of 
aSTtlih beginmng with S. M, on he appreciated only ,f the beW 
spates hta o, her,lf CO , and become. drawn mto US transform. ,vc power. 
C *« be easv. to there can be no .rue encoder «,«h the revelatory najge 
X£ *-■* Z** » be griped by ... Ye, even though * -V** » 
JSbk U pUMfbleri or scientific understandmg-s.nce it hts no inherited 
otSual J ne-n nuy have the effect, at least to the eye, .of faith, of lUumin- 
l c T< „,H, tfMng in an entirely fresh way. Th.s means than should have the 
Srtt open up a whole new way of looking a, the imivc.se and the life pioc*S * 
wcB U mav even help make sense of something as enigmatic as jvokuon wiihou. 
Sarin* L we ignore, modify, or slant the data gathered by the fields of inquiry 
Sutarv to evolutionary theory (geology, palaeontology, anthropology, geography 
anmw ;. genetic etc). At the end of our theological reflect,;.™ on evolution, of 
else, mystery will «u1 remain: but perhaps it wul be a mysiery .hat even m us 
inaccesslbilitv. can suffuse the whole universe and the long story of life with a 
racanmg ,hai dudes crariictftaR* scientUm. and evolutionary naturalism. 



Darwinism, Theology, and the Meaning 

of Evolution 



Bui hasn't Darwin already brought sufficient intelligibility to the lite process precisely 
,n his illuminating theory Of evolution! \Vhai meaning could theology add lo a 
theory that already makes sense of life and its diversity in terms of the notion of 
natural selection? What could possibly be left over, after evolutionary analysis, which 
a religious or Christian view of reality could illuminate any further' In its conversa- 
tion with science, theology must give reasons for its conviction that evolutionary 
accounts do not provide exhaustive understanding of life. Theology cannot do the 
meticulous work proper to science; nor can il properly compete with scientific 



I liii- adds a dimension of depth to our understanding ot evolution lhat 
■ cannot provide. In order to do so, however, n must first critically inquire 
,|- r the biological and evolutionary sciences aw explain, even in principle, cv.i ■■■ 
j mt n..oii of the fascinating story of living beings in the universe. 

one reason or another it has become increasingly common lor scientists to 

thai life cuff be explained fully in purely naturalistic terms. For example, in hit 

nl ( (he Darwinian revolution, lhe renowned geneticist Francisco I. Ayala 

wiles: 

Darwin's ereatesi accomplish mem lo show thai the directive organization^ living being* 

. Ixpiiined « the result of a natural process, natural selection, without any need to 

m n to a Creator or oiher emerflal agent. The origin and adaptation of organisms in their 

'^fusion and wondrous variations were thus brought into the realm of science. (Ayala "99* 4) 

There can be no doubt, of course, that science illuminates natural phenomena in 
that theology cannot. However, my concern here is whether Darwinian science 
aves unv explanatory role to theology at all. After Darwin. Ayala continues: 

ThrcriKin and adaptive nature of organisms could now be explained like the phenomena of 
L inanimate world, as the result of naiural law, manifested in natural processes. Dirwmi 
■Tory encounitred opposiiion in religious circles, not so much because he proposed the 
evolutienary origin of living tilings Iwhich had been proposed many limes before, even by 
Chilian iheolegsara), hut because his mechanism, natural selection. etdudeJ Cod as 
accounting for lhe obvious design of organisms. (Ayala m* 1-5. emphasis added) 

It is the term 'excluded' that worries the theologian here. I am not certain in what 
enact sense Aval* intends to say that Darwinism caludes any appeal to theological 
cplanaiion. Does he mean at every level of explanation, ot just at the level of 
identifie understanding? If he means thai science, methodologically speaking, 
must never invoke the idea of God, every good theologian will agree. And this a 
quite possiblv all that Ayala means to say. However, some of Ayalas readers may tike 
ruswordstci mean lhal explanation oflife no longet requires the introduction oftric 
concept of God at any level of understanding. If so, then such a cla.m goes I *yond 
what science itself warrants. The view that science alone can provide complete 
explanation is not. logically speaking, a conclusion of science, hut simply * otUeT 
characteristic of scientific naturalism. Ac lhe end of his essay Ayalacan easily give the 
impression, perhaps without intending lo do so. of subscribing to such anaturahstic 
interpretation of Darwin's resolution: 

This is Darwin's fundamental discovery, lhat there is a process that U creative though not 
cmdous. And this is the conceptual revolution lhat Darwin completed-that everything m 
B «ure. including .he origin of li-ng organisms, can be •fP^^."!^^ 
tfwned bv natural Laws. This is noihing if not a fundamental ri*W that has forever changed 
bow mankind perceives itself and iis place in the universe. (Ayala isw *) 

Thus Darwin hasno.only revolutionized human understanding of life; he has also 
altered for good the criteria of what should be allowed to pass is reasonable 
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„ __!:,,«, I0 the undcrstandinc, of non-living nature. But 
.mmteilignii causes are nj p • mindless dOSM exhaustive^ 

Dan,.,, revolution = » £~ <* ^ otitic re^ution (Ay,,* 

^^^^f^^SXm -hc<hc. mindless Cau^ acceptable .hough 
, m : 4-^l.Thc J-JJ-JS; re wougb to r«to any tbcotegfel unde, 
t. i rt^Poin, 1 c,.nn,., 1 no,, re ^^^ 1o 

this question woW , tPW- _- r t sr hc r renowned evolutionists do not. In the 

". h ? 1 i .1 nvinV .acne, rules o« -« role for God at all. TW. 

scriptural icy?! 1073-4: 25, emphasis added*. Notice 

^S,SS 2*5*5 that natu,,, sden* alone can explain life, many 
designer, suewid ng h h<; ^ ^ Darvnmap 

ts^jzssfc ts sssr- « r 6 <n, ^ <c , k o 

K2 .99S; Dennett m, Rose ,998; Witon ,«* Ru* £*>. »bw 
Se inZr S am intciIi,,bJe role for God would be .hat of d,rec,ly designing 
ZS oHerh patterns. 4 « confident in .heir assertion M * h IHnj.««. 
TZ, S !h-» G«d mat explains living phenomena n an uluma.c way. Hence 
E^mtidei it no longer actable to s*k any deeper mteH^Mkry er meant.* ,. 
the story of Hfe *- what biology cat, provide in tu surpnangly simple recipe for 
evolutionary diversity and complexity. 
According to this recipe, three basic ingredient* are necessary: 

M Accidental or continent occurences: the improbable chemical events * 
quired for .he origin of life, .he random genetic hWoh .ha, make possible he 
Lrsitv Of life, and many other unplanned events in naiuri history that shape the 
course of evolution (for instance, mass extinctions caused by famines, ice ages, or 
meteorite impacts! U i* the absence of purposive design and the presence of academ 
that scon lo rule out tlw eristence of God. 

fiV The W of natural selection along with the invariant rules of physics and 
chemistry. These unbreakable habi.s of na.ure operate *o blindly and impersonally 
that ihev seem to undermine any reasonable trust that a compassionate div.tt 
providence could be operative in the universe at all. Ici alone in life. 

U) Deep rime. Evolutionary science, in order lo avoid mystery, magic, and 
miracle, sees evolutionary change as taking place very gradually, even tithe long 
process is punctuated by occasional spasms of accelera.ed creativity. Ivrduiion 
requires enough time for a sufficiently large number of minute random variations 
upply ihc mindless process of natural selection wilh adaptable OUIOWMS. The ...u 
that so much time is required for this unwieldy epic to transpire, thai so much death 
occurs along the way, and that so many mistakes and monstrosities appear, only to be 



and thinking lyings seems much less competent than the most mediocre of 
humeri engineers. 

. ^ c minds of many scientific thmkeo since the time of Darwin the three-pan 
oe has been enough to cast doubt on the notion of God, .nnd especially on that of 
T' ^c intelligent dewgn. It has also led many religious believers to ccjeci Darwin's 
^ luiionary ideas as incompatible with divine providence. A century and a half after 
°rw.n a griMi abyss still separates a sizeable proportion of evolutionists, on the one 
kind from countless Christians (as well as Muslims and other lehgious believers!, on 
h' other. One significant outcome of this divide has been the indexing alienation of 
' enlists from the world of religious faith, and a troublesome disillusionment with 
^'ence among religious believers, especially in North America, though increasingly 
elsewhere as well. 

However, this cleavage is not only unnecessary, it is a lost opportunity for both 
theological maturation and scientific flourishing. As I shall argue below, the rtttj* 
torv image of God based on the picture of Jesus as the Christ can, for Christians at 
least, accommodate comfortably what I am catling the 'evolutionary recipe'. And it 
may help die believer not only to accept, but also to become enthusiastic about, 
exploring the wider world of life. 

The revelatory im.igc of God thai I am working with includes at least two ideas. First, 
God is to be thought of as one who not only creates, but also makes and faithfully keeps 
promises, inviting (even commanding) people to hope. This God opens up the future 
cm where there appear to be only dead ends.The opening of the future, however, is i 

t0 lKtf»ughtofasan^ 

it b a constant aspect of the way God relates to the world God, therefore, may righdy be 

called the 'power of the future' ( Pannenbcrg x 9 7T- SMk P*™ 2O00>- 

Second, as I not.-d above, the revelatory irruRe associated with the picture of Testis 
as the manifestation of God is one in which the divine mystery gives itsdf away to the 
coition in humble and selfless love (Rahner 19 S* 7*-^). ** *™ge of a seif- 
empsymg God, as Eberhard Jungel (w«) rightly observes, lies at the heart ot 
Christian faith as weD as the doctrine of the Trinity. Likewise, theologian jurgen 
Moltmann, indebted to Jewish Cabbul.Mic thought as well as to biblical imager 
argues that the creation of the universe is the result of a divine selMimiting restraint. 

(God's) . . . aMta activity outwards is preceded by I* humble dfcutt ^^ction. In this 
use' God's idf-humiliidon docs not begin merely with crratun. ft heg IIti beforehand. 
^ is the presupposition that coaxes creation possible. God's cteative 1m h grounded m hu 
hunUc, if-humiJia t ing love. This letf-restncuna lw b .he beginning of uvat *X-*mv*rmi 
of CM which l^hilippians a sees as the divine mystery of «K Messiah. Even in «rder to .realc 
ha«en and earth. Cod emptied Himself of his all-pkntshmg omnipotence, and as Creator 
ttwk... the form of a servant. (Molinwiro. 198s: 8S) 

This humility, therefore, is not an occasional, but instead a constant, aspect of 
Gods constitution of the world as something distinct from its creatrw ground. In 



order to allow somethmgo^^ 

«f« taMCdHI h ?^^ QI perf^c.1 «*» of being. The greatness of dbi* 
entities in , « ^ fj^^SSti creators, N b able to call mlo being 

(from out "I .he future ■ ^ f|d DM|K ^^ ^ 

efficient «rt« rk trjrLt passes « «usa! in the natural sciences will, 

t™ y T.r;io > ZaVrLte .0 God. For that www theology mus, no, 
tht r nSS .0 arrive .. complete MW* ** with 

SS I *£22£i ** p— — «-• *-«« ^ 2f- 

ptL of divine action unless it employ, a WMty of images .ha. cannot be smoothly 

,o tap«S «ta to- -** «"*<»» undersong. Currently by speak- 
,ng J divine activity u that of . humble 'temng be of the world. I am using 

meUphorical lavage that WH>Mi a dimension of drvmc creatmtj and 
pSenw thai o.her theological expressions, such «t ground of tang or power 
I,, the future' do no. fully capture. Geology must avoid exclusive hxat,on Mtany of 
rbe mr«apho« it use. or el* it ends np shrinking the mystery of God. This ordnance 
means, therefore, that the expression 'letting be' must be balanced by , mages of drvmc 
immanence, lest God be thought of as uninvolved and apathetic rheology need not 
be embarrassed thai its subject-matter, especially the religious sense ofdmoc ae..cn, 
must always be approached by a tentative and dtalcc.ical discourse that constantly 
allows itself to be relativized by appeal to a rich variety of symbol*, analogies, and 
netaphon.Il is a mark of the eminence, no. iheabsenee, of the divinc mat weneedlo 
clothe our fragile and finite words about it in a rich plurality of references. 



The Main Focus of a Theology of 

Evolution 



So. if God* influence on the world may be thought of. at least tentatively, as humbly 
letting be' and as '[he power of the future - , htm well does such a picture match up 
with the evolutionary recipe? In order to approach this question frankly, a Christian 
theology of evolution must begin by acknowledging that chance, law, and deep time 



riue to encage evolutionary Inougnl at me level 01 thc*c iiiiiciamcniajs. 
■hey arc taken to be essential in almost all contemporary Kiomtffic interpret- 
of life- There may be disagreements among evolutionary biologists as to the 
prorHsrtion of causal efficacy lo be attributed to each of the three foundational 
For example, to Stephen lay Gnuld contingency or happenstance is the 
•n' engine of evolutionary creation I Gould 19851; Gould and Lcwontin 1079J. For 
Ltd Dawk ins, selection is the chief cause of organic particularity and diversity 

MM iW5> l 99 fil ' Ano for bo,n ' !iffle i™"" - w moK P'«isely' a Is™ 1 abundance of 
' .lb also accorded an explanatory status. Bin all three factors are present, in one 
Ttribution or another, in these and must other contemporary scientific proposals 
jhoui how life evolves. 

I, seems fitting, therefore, for a theology of evolution to focus on .he religious 
• nine of Ihis three- pronged suite of constituents, since il is just this complex that 
makes biological evolution work. Such a focus applies abo to post-Darwinian 
interpretations of evolution thai emphasize factors such as co-operation, self- 
organiMtictn. or ecological impacts on the shaping of life, influences .hat classical 
Dwwinism did not notice or highlight (Depew and Weber 199s.). No doubt the 
theory lor theories) of evolution will continue to evolve, but it seems unlikely that a 
scientific interpretation of life can ever dispense completely with any of the three 
fundamental explanatory elements— contingency, physical law (including selection ), 
and deep time— as the main factors in evolution. 

My point here, therefore, is that by identifying the three underlying cosmic features 
essential for evolution, biologists can scarcely expect to have closed the door on 
theology. For what remains remarkable, and hence in need of deep explanation 
even after Darwin, is the exquisite blend of the three features thai makes our universe 
Mrjrand not just a slate. At heart, evolutionary science is. after all. (he telling of a 
mod «ory. in any of the various versions now being debated. It turns out that the 
recipe for evolution is first of all the recipe for nature-as-narrative. So we cannoi hope 
to get to the bottom of evolution unless we risk asking why ihc universe would have a 
narrative character in the first place. Many specific sciences can contribute to this 
discussion, of course, but alongside all of them so also can theology. 

How so? Once again, contingency, predictability, and time are jointly the stuff of 
rtory. Anv significant narrative requires, first, contingent events whose openness to 
unpredictable outcomes makes suspense and uncertainty possible; second, at leas. 
»me constraints on contingency and uncertainty are essential u> stiffen a MMTVgb 
die continuity and coherence that prevent it from collapsing into a lunibfc ot 
disconnected moments; third, sufficient time is needed for the story to unfold, and 
a truly momentous story mav require an enormous amount of time. 

|| is of great significance to theology that beneath the surface ol all evolutionary 
occurrences there lies a narrative matrix thai weaves openness 10 the rulurc (mack 
possible by contingency) and the element of reliability (lawfulness! onto an 
irreversible filameni of time so as to give nature an irreversibly historical character, 
h is from this narrative womb that life and its evolution came to bat* in our 
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. _th«»nt*-!tbM is the undirected and spontaneous aspect 
<„ Must we intent contin ^"^ * ; n ^ n , u ^ , imless accidents arising 

rf Mri C*c*«« f*^"^ understand then, A**** « 

IXSTJ.1SRSS flu" prov.de fo, stnsc,™ «* continuity to the 
arc mdi«mc 01 p .^ w tafec any pris3eunnined 

htftory of Uk um«f»c and u» « * ^ ^ 

SirrS* —veiling tow an ulurm.e incoherence. Arc Undoes, and tmper- 
Sr Z E «3 when it comes to understands the rigorous ««»« 

° f S^S what sense can one make of me fact of deep Art ^diversification of 
J^jSu^m^fA^ sufficient temporal amplitude for * open- 
m ^rZ«v to unfoid. Bull the passage of te M a thrust forward m» 
SSL 3S Or a «, reality made possible by <»«"^-£"£ 
and ultimately mysterious future rid, with new potent (Moltmann ,996. S9-W 
S» *» And does time lead inev.tab.y to nothmgness, «r docs .1 How **« 
eternity where all event* can be remembered and reordered into an unfathomable 
beauty (Whitehead J078: 34-51. J4& »9W: 265J? 

The present chapter cannot respond in detail .0 these three set, of 4»*««** 
when they are framed in this way. one can at leas. rtdN *e 7"°' 
OKology with evolutionary science is not entirely new. The 1 op.es of ™*W™* 
predictability, and time have been perennial preoccupations of theologian*. Howes", 
because it force* us .0 look at these three themes in a more intense way than 
ever, evolutionary biology has become an exciting new stimulus .0 '«" 
reflection on the narrative character of the natural world. It may well be that a 
composite of contingency, necessity, and time is essential to any universe in which 
amXng of real significance is working itself out The following, then, are some very 



ns rf scientist* may nirtner develop sucn a proposal. 



Evolution in the Light of Christian 

Revelation 



Fi [ it is important for theology to recognize (hat chance, accident, or contingency 
y illusion, but part of the fabric of a finite universe. Even the medieval theologian 

Thomas Aquinas theorized that a universe devoid of accidents would be so deter- 
njstic as not to have any autonomy at all in relation to it* creator (Mooney 199*: 

T>\ Rather than being embarrassed about the prevalence of accidents in evolution. 

■htaibtf can ■ Bow lhat * esc are com P ktd >" «™>«** wi,h ** teveh,or f ima » c of 

G !d as humble, self-giving love and provider of future fulfilment. If the character of 
1 is such as that revealed in the way lesus related to others, then the Creators 
disposition is also one of respect for freedom and autonomy, including, we might 
« ume in the entirely of creation, not just the human part of it. God's relationship 10 
Uie creation is apparently a kind of letting be'. This is not a posture of apathy or 
abdication, but one that providentially provide* openings to a new future for 1I1 
-nation in such a way as to renounce any manipulative management of cosmic 
affairs. God acts by offering relevant possibilities that allow the world to become new. 
But, in a fashion consistent with profound tow, God does not stamp these posSibfl- 
nie on the creation in a forceful way. 

Theology— or at least Christian iheobgy— understands God as relating to the 
universe in a manner analogous to the way in which lesus related to others, even if 
rhis means submission to suffering and death. God. therefore, may be understood as 
infinitely humble, self-giving love that works by opening the creation to an ever new- 
future and also by remaining faithfully present in the evolutionary struggle through 
the creative presence of the divine Spirit. God is not an engineer. magician. « 
conjuror. And God does not have to become one actor among Others m the cosmic 
and evolutionary storv in order to be profoundly effective. Rather, dmne actton «nth 
respect to evolution and cosmic process is to ground and sustain the nanat.ve loom 
upon which an indeterminate and still unfinished cosmic drama m.,v be woven. 
Because of the presence of the Spirit of God in nature, the narrat.ve is not, us! the 
.wld-s story, but in a very profound way God's as well. Gods gro und.ng an id 
sustaining of the narrate structure of natural being is a much *£' *£-' 
fantemem U the world than could possibly be the case d o.vmc actton .ousted 
caentfaEy of enganeering things in .he immediate manner that Mhm^ 
a&su. creationists, and intelligent design advocates COOStdei most appropriate to 
masteTtVil Ocwi. 



the idea ihn <-od nwa be -' ^ of a dirm in , c || igen , design ofnatmi 

S^TSS CSE2SS ***** * «* f s* 6 ac,ion 

phenomena by U«J. Uicy _ n r ^^ ^^ ^^ ^ f 

sonu- ffltfcw JJ"^f*3J2 ,„ u | d „ encrJIe such wwptei, iwfoet wondctf. 
— i ** *" ?:^ „1S I- " - -Id , .hot through wi.h hnperifectioa 
Tfcco he go© on w M* J****" ln com.>e.encc or sheer malevolence to such 

. designer, th. ^^J^T ^ ^ fa ^ ^ 

top were not cm cd rff T* , Mllinl proee$s Ihal es{lud « 

^SffiSK dnU .-log- were not alwayscomfortabfcwi.h 

l!TZ Tod is a dcMfiner or engineer. The Catholic thinker Lardmal Tohn 

!££££££ Sny En 3* ih* —. **£ divine designer is 

SZ to Christian,, [McGrtfh **> S : **>}. J Nb«Mi - no to 

i i ™ ,^ fnn-r a divine Mind to show up directly behind the data of 

.cUtmt wiih Uk idea that God directly and s.mply engineer* or tinkers with 

«n ft to iperience M mistakes in the p*** T*cre is a profound respect 

TnT L^ 

L» to .void any urnnedrated relation of ih»* So w the «*o. rf Utt 

Zt* it is not a matter of neural p^s Mfar lhan God doing all the work 
but of God creatine through naJural processes. 

As fordivme providence, we know from our limited human ^penence that genuine 
c^ for others doe* not control or compel but instead provides .uffi cent .cope for 
others to become thentf** So if there is any truth to the bibheal I »t tradmonal 
conviction that God cares intimatelv for creation, thai the world will be allowed to 

becotne something «nih/ och " lhjn <** *** mCa " S ** ™™ "' ^i! 

narrative in which suspense, uncertainty, and-in the life procc^-contingency wdl be 
indispensable to the drama. A universe deeply loved by the Creator rnusl always have 
*omc degree of indeicmunacy and autonomy, or else it mQ lapse from story into stone. 
Thus the randomr** in cvoluUon i^ not contrary to trust in divine providence. Even 
during the unmse's long pre-human run. and iti its nuaocosmic make-up at preset. 
there u-UI be analogous room for spontaneity, a condition that even physics no longer 
frowns on. Without the narrative ingredient of contingency, the universe could never 
have been the grat adventure that it is. Nor could il evec have been a UiUWW at aU, 
theologically speaking. It would have been nothing more than an ornament attached 
postal)- to the- divine being, rather than a reality in its own ri^hi. 

If nature is to be truly distinct fTom €od, as it must be if one is to escape the 
dutches of pantheism, it Has to be given leave to experiment with a wide, though not 



UP •olutionaTV world peppered with contingent)' might be one in which there is 
it fins or death. But such -a world would also be devoid of life, human rreedom. 
i* I • possibility of surprising future outcomes. On the other hand, a theology that 
the world within the embrace of a humble and promising God. one who 
ever new possibilities to the creation, can hardly be taken aback that the 
did not spring into being full-blown. Instead, it should expect that 
T*iiniOTtf will take its time— deep time perhapv-in order to actualize itself in 
c< f jj U selfless and ever faithful Creator. Such a creation would require an 
' Jhontte interweaving of contingency, law, and lime in order to be a significant 
i It seems to me chat the setenlirie portrait of life emerging from this narrative 
" • j 5 cor nplctely consistent with a Christian understanding of God. 
m {n 5Urn mary, then, there can be no self-giving of God to the created world if that 
tic world is not permitted in some sense to be self-organixing and even self 
ing Theologically, what this creative scenario requires is room for undirected 
nnngent) events constrained by lawful limit* in the context of copious time— in 
rther words, the narrative evolutionary recipe. It is hard to imagine how any other set 
of cosmic characteristics would be compatible with the Christian understanding ot 
divtne generosity and promise The pattern of evolution seems to fit quite comfort 
ably into a world-view that features at its centre the idea of a humble God who loves 
flories. and who offers an open future in which the story of this universe and perhaps 
others as well, can continue to unfold. 



The Suffering of Sentient Life 



■ ■ 



But on Sheology make sense of the mihkss and often painful way in which natural 
selection brings evolution about? One answer, of course, is that evolution is incom- 
patible with any theological sense of a compassionate God. Moieovcr, .t may stOT 
that evolutionary biology can make good sense cf life's suffering without the help or 
theology. Suffering, from the point of view of natural science, is an adaption which, 
like any others, enhances an organism's probability of surviving and reproducing. 
Darwin himself thought that suffering i* 'well adapted lo make a creature pa"» 
against any gteat or sudden cvff (Barlow i»& »«-»)■ ■«• » bott « h iuffer,n S vi * 
imperfect as other adaptations, it cm often signal that an organism is m danger, and 
thus allow it to continue its existence long enough to have descendants. 

But the enormous excess of suffering seems disproportionate to its informational 
value, and this is one of the reasons why Darwin eventually rejected the .dea of divme 
design. He found it inconceivable that a benign providence would ever have del. 
eratciv designed wasps that would lay their eggs inside living caterpillars so .hat their 



(,*»] ,,95: ^2£S55 l Mi essay t an, no, distingutthtag from "pain'. 

M»* ,, «^^r | , 1 ,, Biologist George WilUam* refers to nature as , 
D"^*£?^5fc22 much p»h, and struggle. And Stephen lay 
ttttSSZZZ'* — * J— - - NP ** .0 
,ure for any ethical ■SS^S^.^t ^crp humaneness and 
a.nrpasrion. So,™ f h^ ™ ^ ^ ^ 

^ n K a full account of ,1k human oum»c agamst SU ffenng that 

Luffkiem. and a iheologial ^Tld-view *iU become ftkwnl. 

tolling the protest againM offering in a r ^y naiurahst.c «* .her all would 
tdSu it ««h M rfC protest fee* We would no, be obhged to lake any 
protest against suffering .rifl* if *« l™> ** ««* ° UI » * «"* J" 

SL evolutionary 5**" « «* *■« « ,lw - ,U f ^ CUUUral CO " VenUOn 
archers. !n order to arouse a finely ethical rests.atue to unnecessary 

SfeL aero*, many generations, the evolutionist duapproval of parr, must be 
hacked up by something more substantive and penmuent than » nundk* cvolu 
tionary pL 0, by purely conventional cultural habits. Theologically, the Approval 
of sufferin E is ,0 be taken seriously, not only because the protest » the outcome of an 
«S process or cultural sculpting of ethical life {which is true enou g J ; but 
also because the human hear, and mind have the backing of an tttrnalfy tstobMud 
***«/ bthg in which suffering and death are judged to have no final or ultimate 
To Christian this essential order of being U revealed in the compassionate 
personal God who humbly descends into the creation to the point of suffenng and 
struggling along with nature, who seeks ,0 defeat ail suffering and death by raising 
Ihc dead ,0 new life, and who at the same lime promises an ultimate redemption lor 
the whole universe. In nry view, ihe protest against pain can receive permanent and 
Luting legitimization only by firmly planting itself in such a ground. 

SUB. ,his leaves the question of why God would creale a universe in which pain is 
possible at all. 1 have no belter answer to this question than anyone else, but it may be 
helpful at leas, to situate the offering of sentient life, and indeed the whole ol 
biological evolution, within the narrative matrix made possible by the coalescence ol 
contingency, law, and deep lime as discussed earlier, and Ihen consider what any 



, but would mey wui »»] hm.o.«». 

ted abav 1 -'' *">' ur " v * rs * devoid of contingency, lo start with, would be 1 
'. thoul suffering, but i< would also be a world without a future and without 
£"!i m, since everything would be fixed in place perpetually. Likewise, a world 
aZ altogether of reliably functioning (impersonal) laws would nut have enough 
1 I continuity to give il any narrative coherence across the ages. Without fused 
interna ^^ ^ ^ ^^ without pain, since no stable entities, least of all living 
^ ' nisms. could exist. But such a world, il goes without saying, would be/unbearably 
Sand uninteresting in comparison with the one we actually inhabit. 
c a ll y a world that is not endowed with ample temporal opportunity to unfold 
'^mentally and incrementally would also be trivial and unremarkable in com- 
" F Uon with an evolutionary one, Once again, a timeless world might be one without 
a Z L but ■! could never have brought, about complex forms of life or given rise to 
\ d from with'" «'«*# Too short a period of time would have required magical 

Trance «° brin S ***** W * com ^ e ^' » » awkins <'*^> also ^P hasiMS - arld " 

1 have interfered wilh the universe's own need to unfold in a truly autonomous 

■ These countetfectoal worlds are much less attractive, at least lo those who love 

Sand adventure, than the Darwinian world thai slrelches out so grandly before us. 
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INTELLIGENT DESIGN 
AND ITS CRITICS 







CHAPTER 42 



IN DEFENCE OF 

INTELLIGENT 

DESIGN 



WILLIAM A. DEMBSKI 



Preliminary Considerations 



, nmnf ntw w the debate over intelligent design encounters many conflicting claims 
S W I«1« it • *k»c* A MM*** A* front-page story (Sk«i **> asserts 
dTintelligcnt design is not science jbut| polities'. In th* same story. Barry Lynn, 
tedSrf Aniens United for Separation of Church and $«.. ta rt* 
todgS design . merely a vrnee, ever a ccuin theological «•-* ••"» *■■ 
SI intelligent design not ridi science, but with .dig-on. to a related ve,n 
SS£ of Copenhagen philosopher .akob Wolf Uoo4> »»>» ** « «*>** 
SSI not science but phik»oph, (albeit a philosophy useful far ^^ 
St}. And finally, proponents of intelligent design argue that rt .s mdeed suence 
fee Dcmbski zc.02b-.ch. 6). Who B right? 
f„ Lrmining bow to answer this question, three points need ,0 be kept » m.nd. 

(] , Soenee is not decided by majority vote. Con the ™^?^SS 
m about scientific matters? Yes, they can- Hfcwnan «d ph.losc.pher of went* 

ous reversals in saence where view* once confident* held by Ae -J^J* 
S ended up being discarded and replaced. For fajm ™> .^ ^ °^ 
Same wa S proposed, geologists used to bdieve that the comment, «B«^ 
S ^pare Kcarey and Vine .996 to Clark and Steam 196a). Intell.gen, des.gn 8 - 



,*« . nnnon, potfiW. wito «- But ** «*' * ""■ *« »»«"»« - 

impugn .is wMi «li«ou». Dhilosophl«li » political implications doe 

;> ff ^ SSSSS3S «T«ta*l Stephen m Gould | WB: 

£ £££ T h^X^neX Cod had «*i* MM 
Before nwnn. wein t 'Darwin made it possible lo be » n 

biologic Rkhard P-knv Wfl^J Dflni ,. ,,,„ ^ Rjftfe. £,.,,,,„„„, Dnd 

^rf 'tSES S.^ ^ h".Vbear the evkhtrK* cf our inheritance, 
the fad that m -f e waived arumals ana ^ . or . ^^ Dawki 

and Singe, are ^c j , « ^ * evolutionary theory unscientific? 

",lS Lr^'" **** no, **»«> « MM - to ,a W .t 
• Jion oTwttf i» -«*■ »"Wnpo»ry Western culture , common muontw 
* m J, , n ldra p^icist D,wid Lindky <to W ). fei instance, in order to 

h thmries 3J Writer and medial doctor Michael Cnchion (1003). in his 
SSaSL atfcta ^Search for Extraterrestrial fa*** (SET,) 

as follows: 

JSto, JS of »«**« none ha. been Covered. Tne* fa absolute!,- N ev den.«.rv 
reaun to maintain thi. belief. SETI is a .eligion. 

Crichtons criticism, however, «*>» extreme. In the pa«. NASA has funded SETI 
S2S A«J even if the actual search for alkfl indigences has Ah fa P*»d 

unsuccessful, SETT* methods of search and the fe«fci% of these methods provmg 

vucecssful validate SETI as a legitimate scientific enterpr.se. 



Vtfiting the Earth, discovered Mount Kushmorc in 



suttstanliauY tl>C same 



What Is Intelligent Design? 



Intelligent design is the field of study that invcst.gates iigrts of intelligence. It identifies 
those features of objects that reliably signal the action of an intelligent cause, lo see 
what is al stake, comide* Mount Rushmore. The evidence for Mount Rushmore s 
do 1& n U diKCt-cyewitncws saw the sculptor Gutron Borglum ip«ul the belttl 
put of his iife designing and fashioning this structure. But what if there were no 



iftn* 

h I ca*c. what about this rock formation would provide convincing circuan- 
I evidence that it was due xo A designing intelligence, and nol merely 10 
'T* nd erosion? Designed objects like Mount Rushmore exhibit characteristic 
win pattern* that point to -in intelligence. Such features or pattern constitute 

of intelligence- Proponents of intelligent design, known as design theorists, 
* l&n * to study such sign* formally, rigorously, and scientifically. In particular* 
^Kclaim that a type of information, known as specified compkxiry. is a key sifcn of 
ZjRotJWft An eaact formulaiion of specified complexity fint appeared in my book 
Th J»«"' ln f nencc i®*™btki i^9») and was then farther developed in No fret 

lt ym is specified complexity? Recall the novel Contact by Carl Sagan Ci9»s). In thai 
radio astronomers discover ■ long -sequence of prime numbers from outer 
tact Because the sequence is tong. it is comptec Moreover, because the sequence is 
^hematicaUy significant:, it can be charactenzed independently of the ph^cal 
gees ilui 'bring it about. As a consequence, it is also specified. Thus, when the 
Ilia astronomers in Canted obsene specified complexity in this sequence of 
numbers, they have convincing evidence of extraterrestrial intelligence. Gramed, 
"al-!* SETI researchers haw thus far failed lo detect designed signals from outer 
Lee. The point to note, however, is that Sagan based the SET! researchers- methods 
of design detection on actual scientific practice 

To employ spedfi-ed complexity lo detect design is to engage m etTect-uxause 
reasoning As a matter of basic human rationality, we reason from causes to effects as 
«rd as from eflecto back to causes. Scientific experimentation, for instance, requires 
dbservation and the control of variables, and thus typically employs cause-to-effect 
rmminr- the esperimentcr. in setting up certain causal processes in an experiment, 
constrains the outcome of those processes (the effect). Bui. iu many e-cs, « d* «. 
base control of the relevant causal processes. Rather, vre are confronted with an effect , 
ia d must reconstruct its cause. Thus, an alien visiting Eanh and confronted with 
Mount Rushmore would need to figure out whether wind and erosion could produce 
it or whether some additional factors might be required 

a. worry now arises as to whether erTect-to-cause reasoning leads to many absurd 
design hypotheses- Consider the 'Zeus hypothesis' in which lightning *tnk«a« 
MM «o the divine intervention of the god Zeus fl m "**^*^ 
Pennock for this example). Such a hypothefc though an example of eff ^-^™ 
reasoning, would not be .he conclusion of a design interence based on s^.fi ed 
complexity. Individual lightning stakes arc readily cxplau,e<l an terms o the a.s o 
(HE with no need to invoke a des.gne, The only way '^ ^ !^ " 
require an intelligent design t ID) hypotheses is if they .oin.ly exhibit some pui«- 
bViy saliem P .«ek Consider, for instance, the possibility that on . given day all.and 
only, those people in the United States who had uttered snide M^riwM 
were hit by lightning and died IB that case, the join, pattern ot hghtmng .mkes 



„,,id aha* *«iw « -pw " nfl " " u * ,r * 

, ^tther iftwA rf d cn , , pccif ,M complexity u a sign of 

lbiUm, ' P,m 1,T««. cryptography, random number generation, 

archaeology. h C . _ , llw , hrtc pKthnds and apply them to naturally 

d» »«* >»• ten? 1 h ^ r ;;; ^ ; isc ;0O4: pl . , v ,. ««.« .hey <■«, a** *** 

occurring >«ienb (*« ^ n iniSl «lc th.it li*ddk»«b*ba« of etiological 

mrtb^fendatuh-nsiiweUj^ (^-tuning) and the machine-like qualities of 

„»„ ngruty "^nSlSS 5 .ntelhge.ee. and «« highly unlikely to have 
molecular B*dnne»"K « L)anv i nliI n mechanism of natuta] 

SS SSC5 SS KS5**-«* arguments a, the level of 
seltcttanand random vanatK n i ch ^ ^^ argum<;mb 

Sri^de*gn souarrfv within the ndm -I ««. 



The Charge of Creationism 



Desnite intdlUent design* dear linkage, both methodologically and in content, with 
S SSL that S the effects of mtclUgenee from greeted ****** 
SSL destgn often label it a fonn of cwttioman. No, only » th» label 

S£jESn a«dL,c and .icmihe cb , ha, beeon- ■ term of .buse to 

censor ideas before they can be fairly discussed. imMM 

T« that A. creanoms. Ubel is misleading, consider that one can advocate 
m.ell.gent deign without advocating creationism. Creations typ.eally denotes a 
, r "terpre^on of the firs. ,wo chapters of Genesis as weU a S an attempt to 
h^oL science with this particular interpretation WVionts «HK »^ 

dcnl the vie. common to theists that a personal transcendent God created he 
worfd. a view uught by lodaism. Christ-anity. and Islam (lohnson .004). ta «. her 
cZ h«-ver. i.ioL presupposes that the world came ,nto bang .hrough a 
creative power separate from the world. j^. ^ 

Indigent design, by contrast, places no such requuemen, on any de« 
intelligence responsible for cosmologies! fine-tuning or b.olog.cal «.n r katy. 
simply argu* that certain finite material objects exhibit patterns that convincing 
p3 to an intelligent cause. But the nature of that cause- whether it is one or many 
wheiher b « a pan of or separate from the world, and even whether .t .1 gOOd« 
evil-simply do not fall wiihm intelligent design* purview. Thomas Aquinas, in nu 
Summe Contra Genrite till. 38). put it this way (quoted from l"eg» >9->8: J.H-S)- 



thidrV ■"" mcn | (ir lhtf ll|0rti j> jrli perceive thai there i* one who order* ihc lKir.g> iJ.a. we 
C " 4SC r of whs* lurwl this cause of order maybe, or whether there be but one, cannot 

f g^lrWUm to general consideration. 

wl ^ t hi«; M-iicment. Aristotle, who held to an eternal uncreated world tftd 

e »siveness built into tin- world, would tod-iy hold to intelligent design, but 

KAticm-vm (s« his %Jio as well as his Metaplasia in McKeon UMl). Tb^ 

• lra€ fof Antony Plw. who until recently was the English-speaking world's 

""^ ** ominent atheist. He now repudiaTes atheism, because he sees intelligent 

0<XA r js nc«ssar>* IO cKplaiti the origin of life {Associated Tress 2004}. Yet. in 

dC T-i«n, an iotdliecnce behind biological complexity, he does not hold to 

„iionisw (Habermas 1004)- 
Lr-ite its constant repetition, the charge that intelligent design « a form of 
VrtUm is false. Robert Pennock (1999. loot) and Barbara Forrest {*et Forrest 
"ross 20O4>. for instance, repeat th.s charge ,n virtually all of their writings that 
" • - , ■ intellinent design. Yet, as trained philosophers, they know ib.it inieUtgenl 
Tm is consistent with philosophical positions that hold to no doctrine of creation. 
WhJihcn do they insist that intelligent design is creationism? The reason b that 
" Jrtonjjn, hns been discredited in the courts and among the science and academic 
ftx Thus, if the label can be made to stick, mtelligent design will be defeated 
without the n«d to investigate its actual claims. 

fn «* thai 'creationism- is a question-begging label meant to stop the flow o. 
innu.rr before it can get started, consider that one of the most promment enttcs 
ofltTlligen, design. Kenneth Mdler. h* himself ten cal led a c^.-omst. tate 
book S S atrwrn's G*4 Miller is critical of intelligent des.gn m b,o!ogy. None- 
d^ess, in that book he argues for an intelligence or purees,, that underte 
ZC-s f physics (laws that are necessary for the universe to be hfe-peTrrnttmg-sec 
K_ R Miller 1999. 226-3!}. Millets reward for proposinE intelligent 4«pi ■ at «** 
W of phyricHnd cosmology is to be cal.ed a creationist by Un.verstty o OUbn» 
pnfaiar F.ederick Crews. In reviewing Millers book, Crews (zdo.) wftes 

Wha, M,Der then tries U» drag God and Darwin .0 the ba^irung ute Iby ^ 
SU deriving the Uws of pbys.es!. hi, senseof pjopc rt. ? n jM^f 
U »nd be himself ptows to be jus. another -God of the gaps ««««* That u^te £«» 
Sj|al»»n. WilL, Dembski, ,tnd company in seizins upon Aenol.yd^pta««« *rf «t 
most be a kwus of intentional action by the Christian deity. 

Despite criticisms like this by Cxews and others mainstream physics is now quite 
Portable with design in cosmo^y. lake the fdli^ng remark by Arno P««,a s 
Nobel Uureate and co-d^covcter of cosmic background «d»U« '^ntZ 
htavnu and Varghoe W* 8sh 'Astronomy leads us <» «< ™ n " ^^ 
«fch was created ou, of nothmg. one wUh the very dehcatc ««-»«" » 
prcvide exactly the condition, required .. permit hfe. an d one winch has an 
Lalying (one might say "supernatorar | pUaJ Or cons.der the foUowtng tnsight 



- remain divided over what 10 do about the mismatches between conlcm- 



« ?T Ztrh* fine uned nature* numbers - ™kc .he W^.* WW «" '"^d.vidcd overeat .odaabou, the mismatches between conlcm- 

,h0 lCXl- -• nvhclnun,: Elsewhere Davie, fa* *tf **« The £ £5E£ dWf - * '*" of biology. Neverthele* .he mismatches 

anpwstoo of design is. ^ ci Qf excccdingly togeiuoos dcs.gn. ...The porary w>w > ^ vrc ||w pateha pm on wo!ul i OIBfy tWy In order 

|of pbyacs ..«em • ^^ ^ , his by vrornincn , physkia* and a« ihff" '" P " ^ The best bw „ mbtnalcn is lhc M^htahig failure 



lol pb j W ies1...««n ;° n ^ '^'Xrn'arb like this by prominent physicists and 

universe must haw a t « I 

, nomologists m- "^JT ' , he ,. v i dcn « of cosmology be scientific. !k 

dilutable. issu.ng » <-» W cvidcncc of bio|ogy confimu a dffli 

work b» DM«B ' h ^7 l 2 m ;, on ^rc eventually overturned by new evidence, 
mferen-Bu.cven,^^^^ 

the label 'crea.ionisni'. 



Problems 



with Evolutionary Theory 



Mo* scientific theories arc imperfect, in the sens, that what they claim about he 
S Ld what the natural world in fact displays do no. match up perfectly. 
New on Xons for instance, predicts certain types of planetary orbit. Nevertheless 
T T Zlln of Mercury «. f-nd to violate this P rcd,c„on-not by much but 
ZZh to call Newton's theory into question. Ultimately, Emstetn reived fa 
anomaly bv replacing WmA theory with his own theory o. rclatmty. 

^problem of theories not ma.ching up with facts has been known since the time 
of ,he ancient Greeks, who described this problem in terms of saving the phenom- 
ena mother words, the task of science (known back then as natural p ibsoph ) 
was to match up scientific theories with the phenomena (or appearances) of nahn* 
The phvsics. Pierre Duhem (1969) even wrote a book on this Wpc. He also wrote 
another book (Duhem m* * ^"be what scientists do when their theoricsdn no. 
match up with the facts. In .hat case, according to Duhem, they have two options. 
one is simply .0 abandon the theory: the other, and by far the more common optic, 
b ,« add auxiliary hypotheses .0 try to shore up the theory. Simply put. the second 
option is 10 pal patches over those aspects of the theory that don't match up with the 

Wbkb option is preferable? This is a judgement call. Is the mismatch so egregious 
and the patch so artificial .hat the theory cannot be reasonably salvaged? In that case, 
scientists prefer the first option, that of abandoning the theory. Has the theor, 
proved itself useful in the past, and is the mismatch so minor, and the paKB« 
unobtrusive, that the theory remains largely intact? In that case, scientists pretcr a 



• ihcre in pMin \ - 

taatc the mismatches. The best known mismatch is the overwhelming failure 

51 fossil record to match up with Darwin's expectation thai living forms fall 

one sigantic. gradually branching tree of life. In the sixth edition of Darwin's 

rt n oi Spirits there is exactly one diagram: one that depicts .he evolution of 

■Xlsms « a gradually branching tree I Darwin ,872: 90-1). Yet the fossil record is 

foU of'pP* lhal show n0 sign of being bridgfd by the mechanisms of evolutionary 

"Tsee this, one docs not need to look to the work of design theorist* Evolutionists 
. "recoamzed the problem for some time now. For instance. Stephen lay Gould 
fMWM who unlil his dca.h was the most prominent evolutionary theorist on the 
American side of the Atlantic, noted: 'The extreme rarity of transitional forms in the 
h«H record persists as the trade secret of paleontology. The evolutionary trees that 
Sow our textbooks have data only at the tips and nodes of theft branches, the rest is 
"inference, however reasonable, not the evidence of fossils." 

f ould's solution to this problem was to propose his idea of punctuated equilib- 
ria in which evolution takes place in isolated populations that are unlikely to be 
Lilted with the result that the fossil record exhibits a patlcrn of sudden change, 
followed by stasis (see Eldredge and Gould Wi l. But this patch has to own 
problem*. For one. it does no. address the mechanism of evolutionary change 
Also, it is largely untenable, because all the interesting evolution happens where it 

k inaccessible to scientific observation. 

There ate many other mismatches between contemporary evolutionary theory and 
the facts of biology. Despite primitive Earth atmospheric simulation experiments, 
like the one bv Stanley Miller (.953). the problem of life's origin remains completely 
unresolved in materialistic terms. Similarly, the challenge of irreduably complex 
molecular machines raised by Michael Behc (.996) has resisted evolutionary eaplan- 
Ls. Colorado State University biochemist Franklin Harold fcoot: ,o S citing 
Eehe writes: 'Weshould reject, as a matter of principle, the substitution of m.elligcnt 
design for the dialogue of chance and necessity (Behe. ,»*): b* we must concede 
that there are presently no detailed Darwinian accounts of the evolution or any 
biochemical system, only a variety of wishful speculations. 

Or take the problem of 'junk' DNA. According .0 neo-Darvnnum theory he 
genomes of organisms are cobbled .c^ethero^r a long evolutionary histo^rough 
Ttrial-and-error process of natural selection sifring the effects of random gen «* 
errors. As a consequence. neo-Darwinism expem «» find a lot of ,unk ™*£*** 
DNA that serves no useful purpose but is simply carried along lor the nde because ,t 
is easier for cells to keep copying DNA that genetic errors render useless .han to 
identify and eliminate such DNA from the genome. 



,hc merry u. » "^ ^.^ ^^ uscless UN A as ,unK. imtead. it 

,gncd qstana whether systems that it first .ippcar funct.onle.vs 

( ncoa«B* H..la P M S to taMbg «* » J" ^.^ ^ ^^ ^ ^ 

might in fact h*W« f " nct ; 1 " ^ uscru , bi „bgical functions. For instance, 

DNA is mcreasmgly being louno rcccn|| ided ( ^ 

henri* Bwrntof") the fun ihe fcnettonJ of mobilc genMic 

Similarly. Rov Britten (W) hasro.. > sm , i[ic ^ 

cWnts-nothcrcla* ri <4"£w™£ and , he St of biology are si g . 
Such ■^f^.'^^^^oSTLn without specialized biologW 

knowledge, it b po«iWc fo ,a >T c "°" S *° degpmW h in need of fuller treatment 
and ., 1W ade qU a t cd,«u^ono, a tona. g ^ ^ ^ ^ 

^ which most people "a ^^^^ „? i&lnaUo n of biological fo^ 

serious «P««u rt to ^-olunonary ^> J t ^ and random K 

T X£ SK* ofsince. critici.es the neo-Darwiman theory « 
SJT-SJlS^iS ^temporarily sa.iste cur appetite but deonvesusof 
follow*, likl >upu inicllcciual curiosity wuh abstractions- 

Evolution Is ihc causef 

No« that neither Margin* nor Laughlin are advocates of intelligent design 

These crit.cism* cu, to the very heart of contemporary evolution^- theory 
are directly pertinent to bow evolution should be taught. According to Sunon 
Conwav Morris (woo: ,). 'When discussing organic evolution the only potmo 
agreement seems to be: "It happened." Thereafter, there « "^."J^*™ 
first s,gh, must scea rather odd." Odd indeed. Right now, baste biology textbooks 
reflect • consensus trance', giving the illusion that there is unanimity among 
biologists over how evolution occurred when in fact there U no such unamm.n. 



J»ry is uMdBgent design. 



Methodological Materialism 



-rtf 



ahmnding the previous discussion, critics of intelligent design argue that it is 
N0,W1 entire theory. They do so, however, not by confronting the evidence and 
St hi which design theorist* argue for their conclusions, but. rather, by dcFni- 
I fiat. Essentially, they engage in conceptual gerrymandering, carefully defining 
1,0 "' ,w conventional evolutionary theory falls within the domain of tdelKe 
ThLjBBem design falls outside- The device by which they keep intelligent design 
, h v is a normative principle for science known as wthodologkvl MlR«llMM» 
! Zdok&al matenatism IDs rejection of this principle is said to show that ID . » 
llued to a form of supcrnaturalism. This, in turn, is supposed to make ID ■ 
STof rrfiwous belief. Barbara Forrest (in Forrest and Gross 2004) and Eugenie 
Staooslmakemeth.-dologiealmaterialisTnthecentrepieceoftheircnuqueoflD. 

Th impression they give is that whereas conventional evolutionary theory » 
eKWd in the h aid work of real science, intelligent design appeals to the supenut- 
3 and thus gives up on science, substituting magic for 'natural explanations, flu. 
Tat ate -natural explanations'? What constitutes nature remains very much an open 
oSn If one review, the ID literature, one finds that early on there were qu.te a 
rXenccs .0 the supernatural", but that by 1 ooo (especially with the Hum of 
Sr^Seoce, o r8 ani«d by Baylor University's Michael Po.any, G^er-jj. 
plbski and Gordon ,000). references .0 the supernatural largely disappear. The 
STfor this is that the very term supernatural- concedes precisely thepom. 
E namely, what nature ,s like and what are the causal powers by which nature 

* of .ntclligent design who hold to methodology. ^f^Zo'l 
nature operates only by natural causes and b explained sctentifically only th rough 
natural explanations. But what do they mean by nature'? Eugenie *«(.**. 
director of the evolution watchdog group the National Center for Science Education 
(NCSE), explains how methodological materialism construes nature. 

Ma* sdend,* today require .ha, srience be carried out <Zf*£^*£fi£. 
hsiad macmhsne I, e.pbin the namra. world scientifically. saenti« ^1^^,, 
3Tonh to material cu^ I .to matter, energy, and th«r ^^S^ftrCS 
™ t„; this restriction: it work-. By continuing to seek natur, «p ^uons loHhow th 
«rid works, we have been abl, ,0 find mem. .f supcm.tura! ^^^^. 
will dhcoorige-^ra leas, delay-.he dteomy of natural aplananoru. and we will under 

rtand less about the universe. 



natural cx ? lan.«nons. Scott ^ .^ ^^ whcthcr , uturc opmtft 

cause*. Y«. thai Is *» ™ c f , ortains a richer scl of causes than p„rcK 
Odteivclv bv such causes. U _ ^ a |iw foaMitYi md methodology 

material causes the" ln L * NoIC ^ lhiU , contrast natural explan- 

matcnaiism has mw«« P^ 1 " 1 . ^ a obscures lh is crucial point. "Supernal- 
.„„„„ w,,h 52^?^ ^nations that invoke miracles and cannc* be 

understood ^7" fiC 7^. n£ ; of be ing reducible to Scott's trio of 'matter, energy, 
no miracles and £* no evidence » g^ ^ .^.^ ^^ ^ 

and lhdr Interacon. nd« • to* d 

perfidy natural proved that ™ "/ materialism thu S encounters ,w„ 

r, ! ' S tSrtTslSSSoSgical materialism is merely a wo rking 
difficulties. Firs:. >f , « she sugges ^enlists are free to discard 

hypothec that f^^SlS; D^gO theorists contend mat fc 
i, when they deem «b* ^ ^m' methodological materialism fails, and 

J*^j2£t5«S* Scot, presupposes purely what must be 

!" **? J? H Lura! explanations'. Scott simply means explanations that 
demonstrated. If, b^ natural ^ ^ and ^^ 

2rJ52S23EE3 £!> -i— °«*«> -*» 

^JSSSSa SLtS*- *** scents status hinges « 

Zctl ften referred- as "natural laws'. These laws can be determiner 

^TmHnUtic which .s why some scientists refer to nature as be.ng governed by 

S£S£^^ Monod. ,972.. Obviously, these laws of taW- 

o^,e autonomously and automatically: given certain materia, entities w. h certa, 
emetic properties in certain spatio-temporal relationsh.ps, these enut.es wfll 
behave in certain prescribed ways. . , , 

An inescapable question now arises: How do we know that nature is in fact a set of 
JZZHZ ruled by fixed laws of interaction? ****^£**Z 
thai mmhbs that happens in nature can be accounted for m term* of antecedent 
rnaerial condftions and the material cause, that act on them? Once the question 
posed tins way. k becomes an open question whether nature ""^""Jto 
materia, entities ruled by fixed laws of interaction. In fact. « becomes a hW** 
that nature, so conceived, is radically incomplete. My book No Free Lunch (Dembski 
2oozfe pp- xiii-xiv) summarizes what's at issue here as follows 






-utfUfjJ ■«■"*"■ lM . . ,« ,„„ n | these twin Categories of caus-i^n mo*. ■» »« ■»" 

^U,, by Francesco AyaU. D arwm £ J ^ ^ of g ^j procc «, ,,^,,1 

i„, M tion o. WX^Jw,,..,*, external agent'. Natural cause* « 

^ tiarv . J*23SiSSl* L»- .« causes that operate a«0 rdin 6 to dcterm.n ^ 
lhf .dttllfi* «^2kC and that can be characterized in .enm of chance neca** « 

^.combmat^n <^ ' ' |ra , causcs ,, m1 „ KludtS .nrong natural causes «ehc 

«*"* • lK ; U ' l^edS SSZ and ncOSSHy (« -he ancien, Stoka did by endo W .n B 
.MMlM «22JSS ^n my claim that natural cause, are incomplete delves. 
S^SSSSSSS community b y and .a (g e understand, nanua. cause, 

1-ndv ^ *««« science (in line with methodological materials) irlta 
Accord mglv. n> ^n phenomena is to affirm that such expl.n- 

"T* ^S^X^ -Tl how is this affirmation to be justir^ 
nT Tan tsufy ".. methodological materialism begs the question. To see thu, 

T^Zl Pieces arranged on an eight-by-eight chessboard (see F.gure axt). 
^ver The, operates by certain fixed ru.«, For instance, b.sbops mojj 
."Tallv pawns only move forward and only take one square d.agonallv, etc. It 
Li gy -hesspieces in ,be,r iniua. configurauon correspond to the matcna 
SteS within methodologtcal materialism constitute nature, and the rules o 
S conespond to the laws of interaction tha, for methodological matenahsn 

8 °Sen thTinitial position of chess pieces and the rule, of the game, we can as 
whether ibe position shown in Figure 42.2 is possible. It turns out that it is not. Thcr 
« no way to get from the first position to the second by the rules of chess 

So too. intelligent design purports to show that there exist configurate of mater.; 
entities in biology (e.g. bacterial tlagella. protein synthesis mechanisms, and compk 
„rsan systems) that cannot be adequately explained in terms of antecedent maten 
conditions together with the law-governed processes (i.e. mechanistic evolui.ona, 
processes) that act on them. Granted, chess constitutes a toy example, whereas tl 
bioioocal examples that ID theorists investigate are far more complicated. Moreov. 
whereas chess operates according to precise mathematical rules, the laws of mteractu 
assoriaied with material entities are probabilistic, so the obstacles to producing compt 
biological configurations of material entities are not logical impossibilities, but emp, 
ical improbabilities. But the point of the analogy still holds. Whenever one has a theo 
about proce*— how one state is supposed, by some process, to transform into a 
other-it is perfectly legitimate to ask whether the process in question is capable 
accounting for the final state in terms of the initial state. 



by well-known astrophysicist and science writer cjui uavies \ iosb: 203); rherr » fo r 
mepowrfiUendenceUKri ihaeksOTie&ing fofeg on behind it aJJ....h seems* 
though somebody has fine-tuned nature* numbers to make- the Universe. . . . Th* 
impression of design is overwhelming.' FJsewhcre Davies daSj: 24.3 J says: The la** 
|of physicsl -seem to be the product ot oncd.ngly ingenious design. ... Th« 
universe mu« have 1 purpose.' Remarks lake this by prominent physicists and 
cosrnologists are now widespread 

Why Should inferring design from the evidence of cosmology be scientifically 
irsprcuble. but inferring design from the evidence of biology be scientifically 
disreputable, is«uin£ in the charge of Cnstionism? Dearly, a double Maruiard is ai 
work here. Design theorists argue that ihe evidence of biology confirms a design 
inference. But even if that confirmation were eventually overturned by new evidence, 
such a failure would constitute J failure of intelligent design as a scientific theory, and 
nota failure of intelligent design to qualify as a scientific theory, much less to deserve 
the labri VreationisnV. 



Problems with Evolutionary Theory 



Most scientific theories are imperfect, in the sense that what they claim about the 
natural world and what the natural world in fact displays do not match up perfectly. 
Newton s theory, for instance, predicts certain types of planetary orbits. Nevertheless, 
the perihelion of Mercury was found Co violate tills prediction — not by much-, but 
enough to call NewtonV theory into question. Ultimately, Finstcin resolved this 
iinonuly by replacing Newton's theory with his own theory of relativity. 

The problem of theories not matching up with facts has been known since die time 
of the ancient GredU, who described this problem in terms of 'saving the phenom- 
ena*. In other words, the task of science (known back then as 'natural philosophy') 
wjn t«i match up scientific theories with the phenomena (or appearances J of nature. 
The physicist Pierre Duhera (1969) even wrote a book on this topic He also wrote 
another book 1 Duhem 1954 1 to describe what scientists do when their theories do not 
match up with the facts. In that case, according to Duhem, they have two options: 

e is simply to abandon the theory: the other, and by far the more common option. 
U to add auxiliary hypotheses to try to shore up ihc theory. Simply put, the second 
option is to put patches over those aspects of the theory that don't match up with the 
facts. 

Which option is preferable? This is a judgement call, k the mismatch so egregious 
and the patch so artificial that the theory cannot be reasonably salvaged? In that case, 
scientists prefer the first option, that of abandoning the theory. Has the theory 
proved itself useful in the past, and is the mismatch so minor, and the patch so 

unobtrusive, that the theory remains largely intact? In that case, scientists prefer the 



eWorld oruon. 1 iki -* — - 

tin of Sden0c Rcwiuti&m (197a en* ml. there is no easy way 10 draw the line 

^rwefl the* two options. 

■ntisis remain divided over what to do about the mismatches between contenv 

' . evolutionary theory and the facis of biology. Nevertheless* the mismatches 

there in plain view, as are the patches put on evolutionary theory in order 

ftwtc the mismatches. The best known mismatch is the overwhelming failure 

f iHc fossil record to match up with Darwin s expectation chat living forms fall 

1 h"n one Ki^itic, gradually branching tree of life. In the sixth edition of Darwin's 

Qnrift of Specie* there is exactly one diagram: one that depicts the evolution of 

nj-anbros as a gradually branching tree (Darwin 1*71: 90-1). Yet the fossil record is 

ftHdfgsi* that show no sign of being bridged by the nuchniisms of evolutionary 

To see this, oncdoes not need to look to the work of design theorists. Evolutionists 
have recognized the problem for some time now. For instance, Stephen lay Gould 

(W77W. wno urtlu " ms t ' caln WK> lnc m05, Prominent evolutionary theorist on the 

American side of the Atlantic, noted: "The extreme rarity of transitional forms in the 
fossil record persists as the trade secret of paleontology. The evolutionary trees that 
adorn our textbooks haw da I a only at the tips and nodes of their branches; the rest Is 
inference, however reasonable, not the evidence of fossils.' 

Gould's solution to this problem wis i<> propose his idea of punctuated equilib- 
rium, in which evolution rakes place in isolated populations that are unlikely to he 
fossilized, with the result that the fossil record exhibits a pattern of sudden ehan 
followed by stasis (see Eldrcdge and Gould 1973). But this patch has its own 
problems. For one, it does not address the mechanism of evolutionary change. 
Also, it is largely untestabte, because all the interesting evolution happens where it 
n inaccessible to scientific observation, 

There are many other mismatches between contemporary evolutionary theory and 
the facts of biology. Despite primitive Earth atmospheric simulation experiments, 
Sfce the one by Stanley Miller (1953), the problem of life's origin remains completely 
unresolved in materialistic terms. Similarly, the challenge of irreducibly complex 
molecular machines raised by Michael Behe (1996) has resisted evolutionary explan- 
ations, Colorado State University biochemist Franklin Harold {2001: 205), ciling 
Behe. writes: 'We should reject, as a matter of principle, the substitution of intelligent 
design for the dialogue of chance and necessity (Behe, 1996); but we must concede 
(hat there are presently no detailed Darwinian accounts of the evolution of any 
biochemical system, only a variety of wishful speculations.' 

Or take the problem of 'junk* DNA. According to nco- Darwinian theory, the 
genomes of organisms are cobbled together over a long evolutionary history through 
a trial-and-error process of natural selection sifting the effects of random genetic 
enors. As a consequence, neo- Darwinism expects to find a lot of "junk' DNA: that is, 
DNA that serves no useful purpose but is simply carried along for the ride because it 
is easier for cells to keep copying DNA that generic errors render useless than to 
identify and dominate such DNA from the genome. 



The ihcorv of midlist <feign. on the other hand, m approaching organism., U 
drs.cr.rd Mtrms, i* 3c* . P i co dismiss *aningly useless DMA as iunk. IfBtex* j, 
er^unies* biolysis l*iiwtstS£te whether system* that -it fittl appear iunciionle» 
micht in tact have a function. And, is it is now turning out ^rnifigly unless 'junk 
l>S V ringlv being ftwand to serve incftil bkvlojpcal functions. Hot instance, 

braes Shapiru and Richard von Sternberg («Kg) have recently prorided a compre 
hemhr OTWrfttl of the function* of repetitive l>NA_a classic type of junk" DN \ 
Vniilarlt. Ro] Britten Uoo4> has recently outlined the functions of mobile gcnetK 
ekments—anothcr da« of sequences long thought to be simply parasitic iunk. 

Such mismatches between evolutionary theory and lhc facb of biology are s»g- 
nficam rr.r the puHic understanding of biology. Even without specialised biological 
Icnowlcdgc. u is pofiaHe for bvpersons to sec that evolutionary theory, as taught in 
Ugh school and college biology texttwK is desperately in need of fuller treatment 
and more atop ate discussion of alternatives Right now. the basic biology textbooks 
from which most people in ihe English-speaking world receive their first 
serious exposure to evolutionary theory explain the origination of biological fornu 
in ternw of the nc^ftarwituan mecharttol of natural selection and random genetic 
error*. This medunism. howoxr, is now increasingly seen as inadequate to explain 
the dKrrsity of biolosycal forms, and not just by design ihvmsts. 

For instance, Lynn Margulis I in Margulis and Sagan 2002: 103), a biologist who isa 
member of the National Academy of Science*, criticizes the neo- Darwinian theory as 
follows: Like a sugary snack that temporarily satisfies our appetite but deprives u* of 
more nutritious foods* nco- Darwinism sates intellectual curiosity with abstractions 
bereft of actual details — whether metabolic, biochemical, ecological, or of natural 
history.' Robert Uughltn ( 1005: 16S-9). a Nobel laureate physicist concerned with the 
properties of matter thai make life possible, offers even stronger criticism: 

Much of present-day biological knowledge it ideological. A key symptom of ideological 
thinking b she c*p3aiMfcion ih*l haa no implications and cannot b* cenird. I call such kigwral 
dead ends amiiheona because they have exactly the opposite effect of real theories: the}' stop 
thinking rather than stimulate it. Evolution by natural selection, for instance, which Charles 
Darwin originally conceived as a great theory, has lately come 10 function more a* an 
.cit'ih'Ci'rv. called upon H9 QDMtr up cinkwr.iv.iny. experimental dioi [comings and legitimise 
findings that are ai lies! questionable and at uiirsi not even wrong. Your protein defies ihe Lou 
of mw action? Evolution did it! Your complicated mess of chemical reactions turns into i 
ehidten* Evolution! The human brain works on logical principles no computer can emuJate? 
Evolu raon i* the catucl 

Note that neither Margulis nor Laughlin are advocates of intelligent design. 

These criticisms cut to the very heart of contemporary evolutionary theory, and 
are dircafv pertinent to how evolution should he taught. According to Simon 
Comvay Morris (2000: 1), "When discussing organic evolution the only point of 
agreement seems to he M li happened." Tlwreafter. there is little consensus, which al 
first sight must seem rather odd/ Odd indeed, ftighi now, basic biology textbooks 
icilect a 'consensus trance', giving the illusion that there is unanimity among 
bi-MogUu over how evolution occurred when in fact there is no such uiunirnily. 
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^ rt j^brionarv theory welcomed into biology auricula. Ofle such alternative 
IpMV i* inwWF" 1 ***** 



Methodological Materialism 



jtorwithstanding the previous discussion, critics of intelligent design argue that it is 
oat a scientific theory They do so. however, not by confronting the evidence and 

tife b> which design theorists argue for their conclusions, but, rather, by dertni- 
rjonnl fiat. Essentially, Ihcy engage in conceptual gerrymandering, caretully defining 
science so that conventional evolutionary theory falls wilhin the domain of science 
iud intelligent design falls outside. The device by which they keep intelligent design 

a bay is a normative principle for science known as methodological naiufatism or 
muhodobgi^ materialism. IDs rejection of this principle is said to show that ID is 
committed to a form of surxrnaUiralisrn. This, in turn. is supposed to make ID a 
form of reugknii belief- Barbara Forrest I in Forrest and Gross 2004) ami Eugenie 
Scott (5005) make metbodologkal materialism the ccntrcptcce of their critique of ID. 

The impression they gjve is that whereas conventional evolutionary theory is 
enaged in the hard work of real science, intelligent design appeals to the supemat- 

MJ, and thus gives up on science, substituting magic for 'natural explanations'. But 
vha; w* natural explanations? What constitutes nature remains very much an open 
question. If one reviews the ID literature, one finds that early on there were quite a 
few references to 'the supernatural', but that by 2000 {especially with the Nature of 
form conference, organized by Baylor University's Michael Polanyi Center— see 

Defflbski ,i::d Gordon *ono , n-li-i ■.■n. ,-■ U« llic .upcm.1tur.1l largely disappeat, Die 

reason for this is that the very KflM supernaturar concedes precisely the point at 
issue najTiefey, what nature b like «nd whst arc the causal powers by which nature 
operate*. 

Critics of inteliigent design who hold to methodological materialism say thit 
nicurc operates only by natural causes and is explained scientitKally only through 
mturdl explanations. But what do they mean by "nature"? Eugenie Scott (1098!, 
<b«tnr of the evolution watchdog group the National Center for Scienw Education 
''NCSEI. explains how methodological materialism construes nature: 

Mom sdeatists today require that science be carried out according to the rule of tnet/wdo- 
lOQad imtctialitTrr, \o explain the natural *vorld scJcntifically. scieniists must restrict them* 
«K<Se»nly 10 material causes (to matter, energy, and their interaction). There n a practical 
rrawm for ihi> restrktion; it workv By continuing to «cli natural cuplarution* for how the 
■world works, we have been able to find iheni. Tf suprmaiuril explanations are allowed, they 
*)H diKourjge— or .11 least delay— the discovery of natunE explaiutioas, .and we will udder 
vtind Ecu jkmt the universe. 



thus, for Scott i^urc is mailer, cuarg* ana rnnr imu-Auon. accordingly, bv 
n,nir'il flfbiutinns Scott means wpI.in.HKW thai resort only to such material 
causes Yet. that i* precisely the point at issue: namely, whether nature operate 
exclusively by such causes If nature contains * richer set of causes thin purely 
miien.il causes, then intelligent design is a live possibility, and methodological 
materialism ha* misread physical reality. Note, also, that to contrast natural expl an . 
i&Mw with *upcrnauir.ii explanations further obscures this crucial point. "Supernat- 
ural explanations typically denote cxpl maiions that invoke miracles and cannot be 
understood scientifically. But explanations that call upon intelligent causes require 
no miracles and give no evidence of being reducible to Scott's trio of 'matter, energy, 
tnd ihttr interaction. Indeed, design theoiists argue that intelligent causation i 5 
pcrkxily n.itural |>Ti-vidtfd that nature is understood aright. 
Sonlt's cbanutcri/Jtion of methodological matcrialrsm ihu* encounters two 
irfnulncJ first. \\\ as she suggests, methodological materialism is merely a working 
hypothec thai scientists employ because *il works', then scientists are free to discard 
it when they deem thai it is no longer working. Design theorists contend that for 
adequately explaining biological complexity, methodological materialism fails, and 
rightly needs to be discarded. Second, and more significantly, in denning science as 
the search for natural explanations, Scott presupposes precisely what must be 
demonstrated- If. by natural explanations, Scott simply means explanations that 
amount for what is happening in nature, there would be no problem, and intelligent 
design would constitute a perfectly good natural explanation of biological complex- 
ity Rut* clearly, this is not what she ineans. 

Because so much of the debate over uilelligent design's scientific status hinges on 
the role of methodologkaj materialism in restricting the nature of nature, let us 
examine the nature of nature more closely. Nature, as conceived by Scott and most 
critics of intelligent design, consists of material entities ruled by fixed law* of 
itileuuiou, often ictl'ircd to aa 'natural law*'. These laws t«r» be deterministic 01 
non-deterministic which is why some scientists refer to nature as being governed by 
'chance and necessity' (like Jacques Monod. 1972)- Obviously, these laws of inter- 
action rule out any form of intelligent agency acting in real time within nature. They 
operate autonomously and automatically: given certain material entities ivith certain 
energetic pro|»erties in certain spatio-temporal relationships, these entities will 
behave in certain prescribed ways. 

An inescapable question now arises: How do we know that nature is in fact a set of 
material entities ruled by fixed Jaws of interaction? Equivalcntly, how do we know 
that everything that happens in nature can be accounted for in terms of antecedent 
material conditions and the material causes that act on them? Once the question is 
posed this way, it becomes an open question whether nature comprises a set of 
material entities ruled by fixed laws of interaction In fact, it becomes? live possibility 
thai nature, so conceived, is radically incomplete. My book 1V0 Free Lunch { Dembski 
2002k pp. xiii-xiv) summarizes what's at issue here as fallows: 
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Ua jnnot account tor all the features of the natural world. I am placing 

intradistinttion to intelligent causes. The scientific community 6*1 tall 

a *° i > this distinction in i« u*c of these twin categories of causation. Thus, in the e-uott 

^T^hv iTanciico AvaU/Uarvvm* greatest accomplishment [wai| to show that the di recti m-- 

t on of living being* Ota be explained M the KSull ■ ■! a natural pBOCCSS. natural 

without any net d to resort to a Creator or other external agent'. Natural causer, ^ 

[kntific community understands them, jre causes that operate according to deterriun 

* j fiondeOTTmnisTic law and chat oui bed n tcfcnzwl tri terau oA efeioee, neccull|S • I 

ho combination (cf. tooque* Monod 's Chnntt tfnd NMtsity). To be sure, if one is more 

I iboui what one mean* by natural causes and includes among natural cause* left 

^jes (hat are «M reducible to chance and necessity lav it* ancient Stoics did by endowing 

Lturewith immanent teleology J, "hen my claim that natuial causes are incomplete dissolves. 

ihjt is. not how the scientific community by and large understands natural causes. 

a,coordingiy. to define science (in line with methodological materialism! as the 
search for natural explanatirms of natural phenomena is to affirm that such explan- 
ations c?ist for ttti natural phenomena. But how is this .itnrmalion to be justified? 
gather than justify it. methodological materialism begs the question. To see this, 
consider the following analogy from the game of chess. In chess, there are initially 
ihirtv-two pieces arranged on an eight-by-eight chessboard (see Figure 42.1 1. 

Moreover, chess operates by certain fixed rules. For instance, bishops move 
diagonally, pawns only move forward and only take one square diagonally, etc. In 
this analogy, the chess pieces in their initial configuration correspond to the material 
enures that within methodological, materialism constitute nature, and the rules of 
chess correspond to the law* of interaction that for methodological materialism 

govern nature. 

GWcn the initial position of chess pieces and the rules of the game, wc can ask 
whether the position shown in Figure 42.1 is possible. It turns out that it is not. There 
s no way to gel from the first position to the second by the julcs of chess. 

So loo, intelligent design purports to *how that there exist configurations of material 
entities in biology (e.g. bacterial llagclla, protein synthesis mechanisms, and complex 
organ systems) that cannot be adequately explained in terms of antecedent material 
condiuons together with the law-governed processes (Le. mechanistic evolutionary 
processes) that act on ihem- Granted, chess constitutes a toy example, whereas the 
biological examples that ID theorists investigate are far more complicated. Moreover, 
whereas chess operates according to precise mathematical rules, the laws of interaction 
issoaated with material entities arc probabilistic, so the obstacles to producing complex 
biological configurations of material entities are not logical impossibilities, bul empir- 
ical improbabilities. But the point of the analogy still holds. Whenever one has a theory 
about process— how one slate is supposed, by some process, to transform into an- 
other—it is perfectly legitimate to ask whether the process in question is capable of 
accounting for the final state in terms of (he initial state. 




Fij- 42.1. Starting position for the game of chess. 
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fi^. 42 J, Position oiwmubtr by the rules of chess. 
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lf J lurked to WV that rejecting naturalism entails accepting supernaiurali-vm 



ire is defined as a closed system of material entities ruled by 
hike" !**» of material interaction, But thi* definition of WHO* begs the ques- 
* Vjrurc i» w,ial nalurc ' s no1 wnal wc define i! lo * K lo *■" tnSs " con5ic *er the 
Bowing nddle: How many legs does a dog have if one calls a tail a leg? The correct 
%ri$ four. Calling one thing another thing doesn't make it something else. 
^Tfccwisc* defining nature as a dosed system of material entities operating by fixed 
nf interaction doesn't make it so. Nature is what nature is. and prescribing 
*rthodologicjl materialism as a normative principle for science does nothing to 
SB that- Intelligent design theorists argue that methodological materialism 
adimirnuHy distorts our understanding of nature, In assessing the validity of ID, 
the crucial thing is not whether they are right but whether they might be right- Given 
hit they might be right, methodological Materialism cannot be taken as a defining 
stuff of science; much less should it he held dogmatically. To make methodological 
materialism a defining feature of science commits the pre-modern sin of forcing 
rpture into a priori categories rather than allowing nature to speak for itself. 

To sum up. methodological materialism presents us with a false dilemma: either 
science must be limited to 'natural explanations' (taken in a highly tendentious 
sense) or it must embrace 'supernatural explanations', by which is meant magic. 
But there is a third possibility: neither matcriviism nor magic, but Mind. Intelligent 
design theorists are not willing to concede the materialist claim that a designing 
intelligence |Mind) interacting with matter is 'supernatural'. Indeed, investigations 
by ID theorists are beginning to demonstrate that this interaction is perfectly 
natural — that nature cannot be properly understood apart from the activity of a 
designing intelligence (cf. Schwartz and Bcgfcy 2002J. 



The Controversy Surrounding 
Intelligent Design 



The controversy surrounding intelligent design occurs at many levels, but it is 
ultimately j scientific controversy within the scientific community. To be sure, 
there are educational political, religious, and philosophical aspects to this contro- 
versy, but if then* were no scientific controversy here, these other aspects would never 
have got off the ground. 

There are a number of ways to see that this truly is a scientific controversy. One 
indicator is that design theorists are increasingly publishing research supporting 
intelligent design in the peer-reviewed mainstream scientific literature, especially in 

logical literature (see Meyer iooj,; Bene and Snofce 2004; Denton er a!. 201 
A related indicator is that their work is increasingly being subjected to criticism 



wftbin the nuEmtmni scientific literature (see lliomh.ll and tery looc; Schneider 
^ooc: L-enski rt rnt aoo*). And. mwi Mpiihcamlv. design Ihcomts haw 4 gemnne 
rroBramrne of vientitk resold th.n they arc HO* punoine. with increasing vigor 
!« «h* *>*» on "research themes' in Dor** Ml* 

Ih sfff thai the imelfigeiw design rosea tch programme a at odd* with ihe conven- 
iiorod cvohiti«««rv theory is to offer a Iruism. Less obvious, perharn, .v thai th< s 
coaUCWTSN- between competing theories il healthy for science, far it renders both 
intelligent design and evolutionary theory <ricntitkatly testable. Unfortunately, the 
wry thins* ***A now. given the artificial exclusion of intelligent design from 
scent** Morion las by Che device of raelh«loto«M materialism), evolutionary 
theory ha-, been rendered immune to scientific disconfirrnation. In other words, it 
has become (aoitifiaulyuntertaHc- 

Bdbd Ben lacoh. a physicist who specialize* in complex systems, is troubled by this 
state of affiiis, He writes: 'Darmn. a free thinker who dared make far rcachinp 
UaodMoa* bawd on observations, would have been dismayed to sec the petrified 
doctrine his brainchild has become Must we admit that ail organisms are nothing 
but watery Turing machine* evolved merely by I Sequence of accidents favoured by 
nature? Or do we have the intdlectual freedom 10 rethink this fundamental issue?' 
quoted in Dembski 2004. back cover}. 

Darwin's theory of descent with modification by means of natural selection acting 
on variations presents a non teleatogical alternative to intelligent design. In fact, 
Darwin's Qngin of Species can be viewed as a self-conscious response to the design 
argument Contemporary evolutionary' theory follows in this train. Hence Richard 
Hawkins (1986) pves his book The Blind Watchmaker the subtitle Why the Evidence of 
Evolution tin-cats a Unhtrse without Design. The study of biological origins is 
fundamental*}- incomplete so long as intelligent design is removed from scientific 
discussion. One can even go further and propose the following: evolutionary theory 
cjnnoi br adequately understood apart from intelligent design as its proper foil and 
counterpart. 

The integrity of current evolutionary theorizing depends on making room for 
intelligent design. Darwin himself would have agreed. In his Origin of Species, Darwin 
(|i*S9f 1904; 2) wrote: % fair result ean be obtained only by fully stating and 
balancing the facts and arguments on both sides of each question,' When it comes 
to biological origins, intelligent design presents the facts and arguments for one side 
of this question, To pretend that there is no scientific controversy surrounding 
intelligent design is therefore itself unscientific- 
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THE PRE-MODERN 

SINS OF 

INTELLIGENT 

DESIGN 
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ROBERT T. PENNOCK 



To make methodological materialism a defining failure of whence corn- 
riib the prrmodem an of forcing nature imo a prion categories xathei 
than allowing nature to speak for itself." Do voo consider thi* si.uemcni 
■right or -wrong If wrong, why? 

Dcmbild. 'The Vise Strategy 



Acts of Goo 



Fn October 2004 a group of civic leaders in Dover. Pennsylvania, put in a bid to make 
it the next Dayton, Tennessee, the town made famous by the Scopes trial. The Paver 
school board voted to include intelligent design (ID) in its biology classes, and put 
tfxtf copies of the ID textbook Of Pandas and People U993) in the library as 
instructional material fck-ven concerned parents sued the district, charging that it 
was unconstitutional to Include ereauonism in the pubftc schools. Through the 
month af Oaobcr 2005. the Kiizmillerv, Dover case, regularly described as 'Scopes 



h court pomon of the trial ended. Dow residents went to the polls for 1 

\ hi rd dectfen- Eight nf the incumbents were up for re-election, and every one 

**** Bfn-scienee candidates. The next day ickvangelist Pal Robertson had a 

for Dover. By voting to remove the ID supporters, the town had rejected 

"^The waned: Td like to say to the good uti/ertt of Dover. If there is a disaster 

" ea. don't turn to God, you iiist rejected Him from your city' (Associated 

pr ^ertson"s comnKnt was striking for two reasons. The first was his clear ideiv 
fcrtfcrn of intelligent design with God. something that the Thomas More Law 
- \er attorney* defending the school board had tried to deny. The second WM his 
—lion easily umltfTMotul. ;iwn the recent devastation from rldfricMM Katrina, 
SScod mkh: fast send in a wniehvii!& Hurrieano, tornadoes, .m«l tta likfl ait 
indeed referred to as 'Acts of God'. But could it soil be thai people Sffkwty propose 
jut God might manipulate the world for such ends? Is it really possible to detect 
GoA hand in the operations of the world? 

That is the religious question that is .11 issue in the ID debate. ID theorists believe 
that they can do this, and claim to do it scientifically. ID creationist* (It)Cs) usually 
point to biology, but the patterns that they believe are signs of intelligence arc also 
fotmd in physics, chemistry, and meteorology. They point to the complexities of the 
&c, the immune system, and the bacterial lla^clliim, but lor every system that serve* 
a benign purpose, one finds those designed to cause suffering and devastation. No 
\oa intricate than the bacterial tkgellum are the finely tuned parts of parasites thai 
ttake them so effective in sucking the life from their hosts. 

Such issues,, known as the problem of evil, are made particularly poignant by the 
ID analysis of divine design. I will examine these and other theological problems 
shortly. Bus we should also face squarely the challenge posed in the epigraph. Are 
meat«K really committing some pre-modern sin? Or might it be that lDCs should 
consider the beam in their own eye? 



Before the Rooster Crows 



But wait. Why this talk of sin? Don't ID advocates object that ID is scientific, not 
religious? They say only that the complexities of the world arc intelligently designed. 
but oot that the designer is God. They claim ignorance of the designer's identity. In 
other, familiai. words: "] don't know that man.' Before the rooster crows on any given 
morning. ID creationists will deny God in the public square more often than 
Peter. One could cite dozens of examples, but I'll mention just three general sort* 
oE denials. 



'ID is not Religion 1 

.r»L claimed: ITIhc theory of intent design* **. .1 rehgiotisJy based ,d N .. 
[IJotelBffnl design itseSl says rwihhig about .he religious concept of a creator (ftfe 
wri BAA dcnals -re hnrd to sw^ especially *mce nitf Wo paraph* later 
he L^ ihe ID airmen* to (hat of Wilharn Patey, vrhose watchmaker analog, j, 

with mdireci philosophic^ arguments* fn lew guarded momente presents oflD are 

more ftirthnghi thai ihis if not just some generic higher power, but the l»od of the Bifek 

Stephen Mever, director of the Center for Science and Culture at the ID think Unit 

dvoy Institute spwks of ID as «onfiroting 'the God Hypothesis'. Also citing 
Patley he argues that ihe funct.onal complexity of the world couJd not originate 

tiv through the Mind forces of nature (Meyer 1999: 3-4). and claims that ID 
theory npport* » Judeo-Chnsiiun understanding of Creation ( : Meyer 1999: 26) over 

all other mclaphvsicil view*. 
toHtoiiis not Genesis that is the key. but the Gospel of rohn. As William Dembsta. 

a Piscovery taafrutt Senior Feltow also on the faculty at Southern Baptist ThcofagkaJ 

Seminary, explains, Intelligent design is the Logos of John's Gospel restated in th< 

idiom of information theory" fPembsW 1999k «4>. And PluUip Johnson, godfather of 

the LD group. explains 'Our strategy has been to change the subject a bit vo that wcqn 

get the issue of ratcUpai design, which really means the reality of God. before the 

academic world and into the schools (American Family Radio. 10 January 1005), 

Protestations to the contrary notwithstanding, ID is religious to its core. The move- 
ment goals as ad un^rat^^ 

Discovery Institute, are 'nothing less than the overthrow of materialism and its cultural 
SegacK-s. and to re-establish a broadly thcistk understanding of nature* and the propos- 
ition that human bcuigs are created in the image of Cod' (Discovery Institute 1999). 

In my own expert witness report for the Kitzniilicr case. 1 documented IDs 
sectarian nature, further showing that it is religious simply by virtue of its essential 
appeal to an immaterial, supernatural designer tPcnnocfc 3005}. The definition of 
religion I assumed was the same as was critical in the ruting of the US Supreme Court 
in the 19S7 EdW&v. Aquitlard case, which found that crcaiionism unconstitution- 
ally endorsed religion by advancing the religious belief that a supernatural being 
created humankind* 



*ID is not Creation ism' 

Although they used the term \t\ early writings. ID proponents today regularly deny 
that they are creationists. What exactly are they denying, and why? There are many 
different forms of creationism. but the generic notion is the rejection of the scientific 
Account of evolution in favour of creation by some supernatural power or being- 1 
have documented in detail elsewhere how ID is connected to creation science and 
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of tin 



•11 mil lei one IP proponent briefly tell the stocf. Nancy Pearcey. one 
*** ' M tfOf friuks an* Pwpfo describes how Johnson formulated tl I M I IttSttO 

A l^iranB wilier loopposeihehegempnyafthenatur.il ■ tl worldview.^hrwliam 

®?* uah* up in ngh*^ "<" mheL "^ bil!?TCTl drbal1 ** * ert oftcn np1 wilh ' llhc,,,ic 

*** 'u'^bui among believers with conflicting srfernttk view* foang-ckitfa creationists, 

*££ creationist*, flood geotogrstt. progressive creaiionUu, gap tomtit* and thetstk 

( There were endless arguments over theological question* like ihe length ol the 

^ jnd the extent of the Genesis flood.... It was lohnscm himself, more than 

m l%e who rcfocujed (he debate jnd brought about a rapprochement of the warring 

Sender the umbrella of the Intelligent Design movement. (Pearcey 100a: i7» 

plaices herself was instrumental in helping to bring about this alliance, as were other 

thon of fttfflfr*. including Meyer and Behe. Their negotiations were made easier 
bv one important external factor. 

Among the revelations of the Kiizmilkr trial were details of Ihe switch from the 
bafllific of creation science to that of ID. The plaintiffs subpoenaed draft manu- 
scripts * ftrndcu. In a scries of drafts thai changed titles from 'Creation Biology' 
fefcj, to 'Biology and Creation" (i9«6). to ^Biology and Origins' (1987). and then 
several versions under the final title Of Pandas and People (1987). one could observe 
the terminological shift. Here is one example: 'Creation means that the various forms 
of life began abruptly through the Jgcncy of an intelligent creator with their dis- 
tiKtivc features already intact— fish with fins and scales, birds with feathers, beaks. 
and wings, etc." (quoted in MaWte x-oosd). This sentence appears in the first four 
drafts through one version tn 1987. but then in a fifth draft later in 1987 the wording 
changed abruptly: 'Intelligent design means that various forms of life began abruptly 
through an intelligent agency, with their distinctive features already intact— fish with 
fpu and scales, birds with feather*, beaks, and wings, etc' (quoted in Matzke iOO'sa). 

What happened in 19&7 that occasioned this linguistic fig leaf? Thai is when the 
EJmrrdscasc was decided,, finding it unconstitutional to teach creation science in the 
public schools. In subsequent drafts leading up to the published text, 'creation 
science' became design theory', and 'c^eationists , became 'design proponents'. The 
new terms were substituted in an almost search -and-rcplace manner. 

Barbara Forrest, an expert witness for the plaintiffs who examined the manu- 
scripts, even turned up what is now humorously referred to as the 'Missing Link' 
between creaiionism and intelligent design — a sentence in the second 1987 draft that 
inciudes an accidental transitional form Vdcsign proponemststs* (Matzfce 20056). 



'Were not saying it was God- . . could be extraterrestrials' 

Despite the long paper trail demonstrating otherwise, creation scientists — that is, 
design proponents — still often deny God as the designer, claiming that it could have 



been estraunotrul beings If «* & **« tbejf really hold, perhaps Robertson 
DiUspoke; were the vow* of Dow rejecting h»M *« ^ « 

However if **«] intelligent beings exited elsewhere in the universe, one would 
need to inquire ibour tbdi nrtpn as well. It will do no good so amply peril a p lior 
namtal designer This tefe us that © proponents must assume that at least at cm 
poW ia the chain the desfcWT was supernatural. Thus, ihcir public appeals to 
cdMttnotrialii are simply diMiigvnumis. 



Foolish, Wicked Idolaters 



In Kddng to detect divine action in the world, creationists are inspired by ihe words 
of Ramans i; ;o: Ever since the creation of the world, his invisible attributes of 
eternal powec and divinity have been able to be understood and perceived in whin h« 
nude' (New American Bible?. Creationists of all stripes- regularly ace this passage 
10 justify their btUefUttl God may be detected in ovation. But this also reflects what 
cm only be seen as a deep ambivalence towards science and scientists. They data 
that ID scientifically demonstrates the glory of God, but they also believe thai 
sdentistf ire refusing, cither through self-deception or wi eked n ess, to recognize 
their discovery, and so ihey also cite Romans i to lay blame un those who claim 
not to sec such design. Such unbelievers, as the continuation of Ihe passage says, are 
'without excuse', 

lohnson cited Romans when describing the success of ID in demonstrating what 
he took to be the essential Christian view regarding human origins; 

I wovld say that the fheimc and ItibficaJ wwaMew has Urn tremendously validated. Thai is 
to say it Vbcen validated in the sense that you do need a creator UfaaE, but even more, what? 
been validated is the biMkaJ view that it's a major pari of the human project to get rid of the 
creator, because their deeds were evil, they did m»t want to honor god .is God, and so instead 
they mupnrd varum* terms o( idolatry and nature worship ofwhiji Darwinian evqlutioq a 
jtut the most prevalent modern form So. at this point, you say that noi only has it been 
revealed that science poinu to the reality of a creator after alJ. but the enormously bad and 
sctf-deceptive thinking of ihe Darwinian evolutionist i* something straight out of Romans I. 
(Lawrence 1999I 

Besides noting this as one more example of how ID is not just a religious but a 
biblical view, it as important to recognize what Johnson is implying here. Romans 1 
says not only thai unbelievers are without excuse, but that they are foolish and wicked 
haters of Cod — idolaters who deserve death' (Romans 1: 29-32). If one believes that 
these passages apply to ihe Darwinian evolutionist' in the way that Johnson implies, 
then ir is but a small step to the views expressed by Robertson (Romans 1: 18)- 

Given thai ID proponents think of tcieniistsai foolish, wicked idolaters, it is ironic 
that they wish to have their own beliefs validated by science 



The Imp" 



mauir ui juh»u 



r^ularlv £orn pUin that their critics label ID as religious to discredit it. 1 bb 
eforVv-illi.im ProWncat.d Richard Hawkins, the 1 wo atheist scientists who 
0,1 the t£$ubx foils for ID. but they are hardly representative; the most 

* rVe tm t critics of id value religion. The crtatioTOts eompUini thus reveab an 

ec*" 1 ™ .. scientists mas 01 may noi h wricked boisvblll creationist* rccosj 
^^to'taltog 8011 * 111 " 16 'sa 011 ^ carTics * * cj| of (rustworth.nos by virtue of the 
mtC soonablc success of science. By comparison, claims of religious knowledge are 

^nnoc-irry Sesame weight: creationists arc diffident about their faith. V s - 

Jl C jinRoit b thai H) proponents, in the same way as creation scientists before 
!k!m how to have their particular religious beliefs legitimated by science. They 
oluc'ihc tmprimaiur of science for its potential apologetic utility. 
In j recent paper posted on the Internet. Demhski writes that \D is ultimately a 
otitic controversy within the scientific community. To l>c sure, there arc educa- 
tional, political, religious, and philosophical aspects to lit* controversy, but if there 
' no scientific controversy here, these other aspects would never have gotten ofTthe 
■round* (Dembski 2005&). In fact, the opposite is true. I spent many years warning 

icnite about the ID movement, but the common reaction was to dismiss ID 
arcuments as ignorant and unsciemi lie. Few tookl DCs seriously. If IDhad not become 
j mlitxal and educational threat, scientists would have continued 10 ignore it 

For ID proponents to say that their view is a live controversy within science is Ktfr 
deception of the first order. The ID leadership consists of a handful of individuals 
who have simply repeated old challenges go evolution and have failed 10 offer any 
positive evidence for their own view. IDCs often quote Charles Darwin s comment 
Jut 'A fair result can be obtained only by fully stating and balancing the facts and 
arguments on both sides of each question" ( Darwin 1859. and 1S7': ■*> Americans are 
always sympathetic to appeals to fairness, but here the appeal is bogus. It is no more 

fair" to include arguments about whether evolution is true than to continue to 
consider whether the Earth revolves around the Sun. The scientific community has 
thoroughly examined ID and found it wanting. Dozens of recent statement* from 
spentific organizations ranging from the American Association for the Advancement 
of Science to groups of Nobel Laureates attest to this, but I'll mention iusT one 
representative example from the American Society of Agronomy: 

Intelligent design is not .1 scientific discipline and should not be taught as part of the K-ia 
ipence curriculum. Intelligent design has neither the substantial rcseaxchbase nor the testable 
SvpnifKses as a scientific discipline. There arc ai least 70 resolutions from a broad array of 
scientific societies and institutions that are united an this matter. 

Such unity is not significant just because of the sheer numbers; science is not, after 
all, decided by a vote, but by assessment of the evidence. What is significant is 
the common conclusion that ID has no evidence for its grand conclusions, and 
that it is not science. For ID proponents to pretend otherwise is certainly foolish. 
Theologically, one might also say that their programme is idolatrous, elevating 
science above faith. Others must judge whether it is also wicked 



Queen of the Sciences? 



As revealed in the Wedge document ihc IP mm-crncm .tints to overturn the 
ROjIv scientific world-view. It hopes for * renewal of what is really the old 
medieval view of theologv as queen of ihc fldclK**, ID proponent* admit that 
for their view ID pit** requires a change of the ground rules by which the natural 
science* ire conducted* (Dembski »04> 19). Their primary goal ii to appeii 1© 
immaterial. WttHceixfcflf causa, but to still call it science' In my KtottEffc, report 
I objected to this 
\ famous Mo*%*** P«*> lh * fouwwing question: If you call a lai! a kg. how many legs do« 

Joe ha* The .answer, he said. * Fwn calling a tail a leg doesn I make it one. Calling 
.regent ***" cfeationisra an tttenttfiw sdentift theory* and using sdentific-soundiQg 
TrmiinoN* - no* "**** ft J «&"« pow nllv mwe th * n '' d,ti fof crearion «»encc. 10 

titorf rewsH both fundjmcrtUl conclusion* and basic mctbtxlological constraints of science. 
u tn umwrped and undescribed supernatural designer « its sole expfcnatory principle. 
Bt proviilcs no positive evidence for in extraordinary claims. And because it cannot stand cm 
the evidential ground That science requires it trie* to change the ground rules <?f science. Even 
by is own liplns ID theory is not science. IPennock 2005) 

[tonbski was initially listed as an expert witness for the case, and so received my 
report. He ha* since taken ray argument (and indeed my very phrasing, though 
usually without attribution) and tried to turn it around. !n one instance he wrote 
that 'calling a tail a leg doesn't change that fact that a dog still only has four 
kg*. Likewise* hacking away from standard terminology and assigning to 
themselves other labels doesn't change the fact that most evolutionists arc indeed 
Darwinists.* Why? Because, that supposedly is appropriate for anyone who 
holds that teleology ought to play no substantive role in evolutionary theory" 

llVmbcfcr 70050). 

This is misleading in several ways. Contrary to Dembski '$ claim, evolutionary 
theory does include a substantive role tor teleology; indeed, it is at the core of 
Darwin's law— namely, in the way in which adaptations art' explained by natural 
selection. But this is a perfectly scientific notion of teleology, which is not what 
Dembski and company are speaking of. They have in mind a more cosmic teleology; 
they want to wedge supernatural purposes substantively into science. It is IDCs who 
define Darwinism in a non-standard, non-scicntinc way, by improperly building 
atheum into the very concept, fohnson even speaks of this strategically, as he did at 
D, Junes Kennedys Coral Ridge Ministries; 'The objective, he said, is to convince 
people that Darwinism is inherently atheistic, thus shirting the debate from creation- 
ism vs. evolution to the existence of God vs. the non-existence of God. From there 
people arc introduced to "the truth" of the Bible and then "the question of sin" and 
finally introduced to fesus"' (Boston 1999). 

The question of sin and salvation is important to IDCs, as it was to creation scientists; 
they hold that if evolution is true, then there is no God, no basis for morality, and no 
purpose to life. Creationists even take the possibility of a metaphysical afterlife to beat 



sm: '1 wanted to know whether the fundamentals ol the UHW " 
B|WB l ™'m- fact or fantasy. Darwinism is a logical place to begin because, if 
^^^i is m»e. Christian metaphysics is fantasy' (quoted in "Berkeley's Radical. 
llrW,m rw with Phillip E. Fohnson, 2001}. Sn other words, should one take 
AT1 P thr remise of a real life after death, or is this just fantasy? Without the 
* ' rar of an afterlife, people will behave, they seem to think, as if nothing 
^malters. 1 have previously addressed the issue of what creationists take to be 
v rj the 'debate and why their concerns are misplaced, and I will not rehearse 
iSLarnenK again here (Pennock .999. ch, 7). Suffice it to note thai evolu 
Otologists use exactly the same method as any other scientists, so to call 
rinism 'inherently atheistic' is a deceptive redefinition of terms. I will return 10 
'issue in , moment, but let me first note another way in which Dembski 

attempts to turn the tables. 
In Dembski* confidential briefing paper for the Thomas More Law Center 
which he released after the trial, he suggested that they turn my point 
around in a slightly different way. and ask the following questions of me and the 
other expert witnesses during cross-examination: 




entitle* in which everything happens by material causation? Wouldn't you agree that 
nature i* what nature is- and it is not the business of scientists to prescribe what nature is like 
in adrtnee of actually investigating nature? (Dembski 2005c) 

(l is at this point that Dembski recommends that the attorneys pose his question 
about the supposed 'premodern sin of methodobgical materiaLisrn quoted in the 
ewrraph. No vise to the head is needed to make us forthrightly answer Dembski's 
quesrion. Am I and are other scientists pre-modern sinners in his sense of the term! 

Certainly not. Methodological naturalism does not define away any metaphysical 
possibilities or constrain the world; rather, it constrains science. Methodological 
naturalism is neutral with regard 10 supernatural possibilities. It takes a more humble 
view of what can be known. Science admits that it may miss true metaphysical facts 
about the world. Methodological naturalism does not claim access to all possible 
troths- Indeed, it expressly limits the purview of what can be known scientifically. If 
there are metaphysical truths beyond empirical test, then they are beyond science. 
While a few scientists may stake out a stronger metaphysical position, arguing that 
science provides an ultimate theory of everything, such scienustic (as opposed to 
sdenufic) views go beyond the evidence Dembski s challenge improperly conflates 
methodological with metaphysical naturalism, and thereby equates science (not just 
evolution) with atheism. 

Before continuing, this is a good place to dismiss a common red herring. Contrary 
to IDCs assertions, science does not 'rule out all design"; in fact, science regularly 
allows us to draw inferences that, for instance, something was man-made. The 



comtraints of nxthodologkal (MMuBwh together with bfckjrm.nd knowledge 

i nr wdiiMlogtoi ** draw jl1 wrK of <wndndons about pcopin of the pasli 

Format sdentto nw stimliily find dun (e.g. fingerprints) that allow .hem to 

tell who pulled the rriggcr of ihe gun. It is telling thai IDCs alw«j i crib from ordinary 

natural C*W of agency when irying lo motivate their inference to a transcendem 

U prlnVfltthCf Wc see this too in the following common IDC argument, here made by 

DEsamry Institute Fellow David DeWott [W]hen we go 10 Mr. Rushmore we 

immediately recognise that what appear to i>c the bees of the tendons arc no , 

the product of the random forces of erosion and rocksiide' f PcWblf ijw ). However. 

it [% not science but ID thai is caught in thi> Landslide. This is a faulty analogy, for it U 

missing the key (non-random) process of natural selection. Moreover, the positive 

inference thai m make thai someone carved the foes on the mountain is a perfectly 

natural one. The Mount Rushmore case i* i particularly poor example lor ID. if only 

because it is 50 unffbe cases of biological complexity. 

BcheV notion of msedudblt complexity and DcmbskTs account of specified 

>l-!c\it> upon which their design argument purportedly rests, have both been 

uioroughly critiqued and rebutted, and there is not space here to review the many 

problems "ith ti»c« general r>oiion&(5cePennock2O03). Instead. let us look at one of 

the few examples— 4 chessboard analogy— ihai Dembski ofTcrs to illustrate their 

supposed application (Dembski zoosM. 

He show* a chessboard wiih all ihe pieces in standard starting positions* except 
that White s nghr four pawns i ra, fa, gz, and ha) are situated directly in from of the 
left four (at positions 33. 03, cj. and d3). He points out thai one cannoi get to this 
position from the standard starting position by the rules of chess. The purported 
lesson is that there may be material configurations that are nol explainable in 
material terms (i.e. initial conditions and law-govemed processes). Dembski con- 
cludes by once apain trying to lum my argument around (again without attribution): 

It follows thai the charge of suptrjuturaium against intelligent det tgn cannot be sustained. 
InJrrci. to say ih ji rejecting naturalism entails accepting supenu turalism holds only if nature 
iii defined as a dosed tyitcm of material entities ruled by unbroken laws of materiat inter- 
action. Bui On* definition of nature begs the question. Nature is what ruiurc is and nol what 
wc define ft to be. To see this, comider the following riddle how many legs does a dog have if 
one calls a tail a leg? The correct answer is four. Calling one thing another thing doesn't make 
il something die. (Dembski 2oo$&) 

This is one of the most astonishing of many i nuances of creationists' creative 
redefinition. IDCs have insisted for years that no natural processes can produce 
biological complexity, and lhat design must therefore come from outside the system 
of nature; bul they now want to say thai they arc not appealing to the supernatural 
by redefining the supernatural as part of nature. This is either a blatant self- 
contradiction, or else it is conceiving God as a natural being. The former is a 
logical sin. and some would judge the latter a theological sin- Wc have already seen 
why methodological naturalism is nol guilty. In ftct, it is Dembski s argument iriat 
begs the question in at least four significant ways. 



ffaCT who set the rules. The world does appear to be governed by rules, 
n*Y or mav not have been designed lln-dogkally we may hold th.it they 

**" ZLk Purposes cannot just be read off the world As I have argued before* 
^TnjndamentaS problem for the IDCs' supposed design inference (Pennoch 

lW ^d Dembski takes the canonical chew rules for granted, bin arc any 

erf non-srandard chess rules and non-standard starting position* that gamers 

uskes also play which he bib to consider. How could Dcmbskt know just by 

L lAlMt the board that canonical chess rules were governing the pieces? Did the 

rener tell him? Instead of concluding that this is an inexplicable chess pattern, 

-I- pot infer that another game is being played? 

Third, nothing in the example demonstrates any need for a designer or a telic 

a* or even that these would be relevant. Why should wc think that the pattern is 

?T ^mM at aU? Did the designer say so? If the given pattern is supposed 10 be seen 

target, it is only because Dembski b*5 drawn a circle around it himself. Agmn. he 

allies what is at issue. 
fourth. Dembski *s example assumes a hypothetical eptstemological state that is 
^ k L al odds with our real one. Scientists start with knowledge neither of ihe 
rules (that is, the complete laws of nature) nor the starting position (that is. the 
in ,tial conditions of the universe). These are what the scientist seeks In discover, to 
J* decree that they are discoverable, Dembsfcis illustration assumes what is 
impossible for mere human beings— prior omniscience about the game and the 
board. Bul by this time, it should come as no surprise that IDCs presume such a 

Gods-eye view. 

I will make one final remark about Dembski s general challenge regarding the 
purported sin of science, which is to note how he misdenoes methodological 
nituralismasa'pre-modern sin. no doubt for rhetorical purposes, if methodological 
naturalism is a sin at all. it is a modern sin, for it is ihe adoption of this methodology 
j? science— of natural phtfosoprry— that initiates and most characterizes the modem 
eta. (!DO do recognize this elsewhere, which is why the Wedge document speaks of 
theii ultimate target as not just evolution or even just science, but 'modernism" 
iuefclThc pre^modem sins are different; they arc the sirs of appeal to the occult and 
of daints to know the ways of the gods. As wc have seen, these pre- modem sins are at 
the core of the ID argument. 



Thunderbolts and Lightning 

Tbb takes us back to the meteorological cases with which we began and to the issue 
of divine action and responsibility. Ca*i we really look up at the skies and see Gods 
actions? Robertson seems to think that Dover citizens woujd be to blame for spitting 
in God's eye, but it would ultimately be God who is responsible for directing the 
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winds. If \u m i'i »ar* «*■ r"-o" _ rn 

pampte of benign J«g«: we nn,s, also «nfix«,1 the .ll-u>o-cornn.„n c «« 
wherc-hc com P l« **>» of the wortd «4« «h« h« by ponlcra or by 

nWr\r* the blame for the bad. ... 

Dcmbsk. may be awtturf rtotlt this po^b.l.iy. for he me* to limit the scope f 

divine idtai: 

A wnv no- *&* »***« t«e**M«« reasoning bdiW many absurd design hyp 0l h, 

rL, , . the * **«tf m whi * B ^ tra,v lll!te '? aKnbu ^ T0 thc ^m 

o- ,r the god to «*■*** '° R * l * fl Ptn«^/«" !,m «^ Such a 

hypothesis, thrush » sample of dfttwecause riming, uouid net I* the conclusion of. 
*£ mTctnce teed - tpetified comity. (Demh.k, xoo*W 

Denfoki foils ro provide a reference (this parage. 100, was taken from my e*r*n 
rcpon) so readers arc not able to check and see that my point was somewhat 
diftcrom from die one he lakes an, However, Danbskft passage usefully reveal* 
tome oi the problems with his P inference, so fet us stick with it. Dembski continue 

his explanation: 

Indrndiulhghtning^^ 

™*e* desi^. The only **>1^ 
they cvluhn wrnc particularly salient pattern. Consider, lor instance, the possibility that on a 
rive* dm ill.and only, tharc people in the United States who bad uttered snide remarks about 
feus weft hit by lighmine and d'ed In that ease, the joint pattern of lightning strike* would 
exhibit queried COWptaity *«d the Zeus Hypothec right no longer seem altogether 
absunl (Dembski loostt- 

IDCs icguJaaiy cite DcmbskTs specified complexity method of design defection 4* 
though it were a matter of mathematics or information theory, but in fact his design 
inference is a flatted and empty f omiaji&m { Pennock 2003J. In the few cases when he 
gives a specific exampk of its supposed application, one quickly sees how substantive 
knowledge gets smuggled in. Invariably the examples bade on tacit natural assump- 

ms; ihis ease involves presumins thai Zeus is peevish and vindictive, and treating 
him in human terms. Here* as elsewhere. Co make his inference appear plausible, 
Dembski jJlidtly uses naturalized concepts. But how docs Dembski know what 
a god takes 10 be snide* or thai he would care, or thai he would not be forgiving, 

and so on? 

Robertson also believes that he can identify such a relevant specified pattern. The 
patterns he sees arc no less precise than Dcmbskis speculations about what Zeus 
would lake to be snide. But once one opens the door to the mysterious designs of an 
unsellable supernatural being— be it Zeus, Yahweh, Allah, or Beelzebub— it is all loo 
easy lo read in a meaningful pattern. And what if there are apparent exceptions to 
some possible specification? Why was Mary struck even though no one heard her 
sav anything snide about Zeus? She must have kept her snide thoughts to herself, 
or perhaps she did something else that rubbed Zeus thc wrong way. Why wasn't 
lohn swept away with the others sinners in New Orleans? Perhaps he had done some 



D ' G0, \ ^vrdine point in this simple is how Dembski conveniently speaks with 

'""iTl «'jftcr Benjamin Frwklh* discoveries about the nature of lightning. 
1,1 g J, the situation beforehand. Specified pattern, of lightning bolts equiva- 
'"" "^nhskis example were readily apparent. Ironically, lightning seemed to be 
iCPll I , r, "pi«medlv al churches. Even individual bolts may exhibit a striking 
M one eyewitness described bow A bolt of lightning had struck the tower, 
P , mpltimi the bell and electrocuting the priest; afterwards, continuing. II hod 
SSL7 1 iai part of the ceiling, had passed l>ehind the mistress, whom H 
,L of ^nsib.litv, and after destroying a piety re of the Savior hanging upon 
Si had d^rpeared Uxrough the Hoof (quoted in Seckel and Edward, 1984 K Or 
kht look to a broader pattern and note how it seemed thai all church bell 
M were being picked off one by one. In one uSirty-threc-year period in Germany 
fleSy 400 church towers were damaged by lightning, and 120 bell- ringers were killed 
rfcckel and Edwards 1984). Did God have designs on steeples and bcll-nngers? 
rilnWu apparently would have attributed this 10 Zeus. 

Franklins scientific work provided a natural explanation of hghming in terms of 
4«tro*fatie discharge and also why it was likely to hit steeples, usually the tallest 
aiuetwes in a town. But Dembski cannot appeal retrospectively to Franklins theory 
to save his design inference from absurdity. Indeed, he says that once one concludes 
design by identifying specified complexity, the inference can never be reversed. 
Inaediblv, Dembski claims that his design inference gives no false positives. He 
ados that it would be worthless if it did (Dembski 1999'^ >4i)- 

Tbc example illustrates the faulty reasoning of the ID approach: it tries to get a 
nd&antfre conclusion— and not just a mundane one. but one about the designs of 
immaterial, transcendent power*— from gaps in scientific understanding HpHp 
(3005) summarizes the logic of their argument: in the absence of any convincing 
non-design explanation, we are Justified in thinking that real intelligent design was 
involved tn life 1 . Dembski simply hides this naive negative argument within a 
formalism. Creationists have always proposed exactly the same fallacious argument, 
hoping to win by default without having to provide any positive evidence for a 
creator. Once one understands this* it is clear why the 'content' of IP theory', like 
that of creation science, is at base no more than a litany of supposed 'gaps', 
weaknesses', or 'problems' with evolution. ID is thus no more than what philo- 
sophers call an argument from ignorance. 

Of course there are gaps in our understanding of evolution. There are any number 
of things th-u science cannot explain, and scientists are not shy about highlight- 
ing unanswered questions for which further research is needed. And there 
may be questions that science might never be in a position to answer methodological 
naturalism is humble. Evolution is completely typical in not having all the 
answers; thc same can be said for any theory in science. Meteorologists do not 
have a complete explanation of the mcredible complexity of the weather system. 



v, ...Id they therefore fadtufc [DM AH alien*™ meory: *,«« w* ni.ce again t„ch 
that God ha> a h«rf m rtwndMtwm* and lu^mcar^hoohng Irm of lighming 
and directing the ietWCfive wind any way il Mows? Such an idea is very. Vcry 
frightening. 



Built on Sand 



Ibe observation that ID a no more than an argument from ignorance brings us to i 
parallel theological problem. Theologians have long held thai il is a serious mistake 
to pos * plugging the holes in scientific knowledge, given that science 

regularly close, what might seem to he unfillaWe gaps. Nearly everyone who has 
looked closer/ at the IP arguments has crrucued them on this ground. I discuss these 
issues in detail, especially regarding to how they relate to methodological naturalism 

in PeniK>ck(20O7). 

1 have already highlighted another major theological problem with ID: namely, the 
problem devil How can God be both omnipotent and omni-bencvolenl given such 
obvious suffering tn the world? Blame for the cruelty and wastefulness of the 
biological world is laid much more dtrecrty upon a designer who. on the ID view, 
fashions each deadly irreduclbly complex' pathogen and each finely tuned' debili- 
tating parasite. 

A third problem with ID that trouble* theologians is its rejection of the view— 
thcistic evolution— that evolution and faith are compatible. This mainstream 
Christian position makes it cleat thai IDCs arc off base theologically in equating 
evolution and atheism IndrrH, snmr ,in ue that Darwinism i s- a 'disguised friend' of 
Christian theism in that it highlights the sacranientality of nature and Gods imma- 
nence m the worid (Peacocke 2001 ). This view goes back to Darwin's own time, when 
Christians were early defenders- of evolution (Livingstone 19*7)- But IDCs wiB have 
none of this. Johnson says that thcistic evolution is a disastrous accommodation' to 
DanviniMTi which provides "a veneer of biblical and Christian interpretation... to 
camouflage a fundamentally naturalistic creation story* (Johnson looifc 137). 
Theisuc evolutionary views, he write* elsewhere, are "bogus intellectual systems' 
that read the Bible figuratively rather than literally' ( Johnson 1997: in). Dembski is 
equally adamant, writing that 'Design theorists are tw friends of thcistic evolution* 
(Dembski 19^5: 31 emphasis original). 

Thai the scientific community rejects ID i> well known; what is less appreciated is 
that religious leaders are also dismissive, for reasons such as those noted above and 
more. Dembski admitted this years ago, writing: 'It is ironic that the design theorists 
have received an even cooler reception from the theological community than ftom 
the Darwinist establishment' {Dembski 1905: 1). Even evangelicals have not been as 
welcoming as one might have expected; Johnson says that he encounters "bitter 



09 i( vthirtt theologians have become even more critical ol tu over me years. 
,000) " » r«> ^^j lhft| Jhe prcsidcnt n f th< institute for Religion m on Aye of 

\ibwA ravinnugb, has now issued a formal warning about intelligent 
**"'** Wedge, and Seattle's Discovery Institute, urging thai people take seriously 
^Teat W eduotion and democracy that these pose ( Dembski 2004*). Cavunaugh 
1| ^1 mine** no worts ID ^'totalitarian religious thought'. 



Onward Christian Soldiers 

. nations highlight one more sin of ID; namely, how it is reuniting old animos 
tobeween science and religion. This is the kind of view that led to the persecution of 
jjjU, Galileo himself thought that mealed truths in Scripture should not be taW- 
dtoenntradict the t rums discerned by science, but IDproponents believe that one 
j3 Jttrf with what Christians know' (PUnirnga 1997)- IDCs regularly describe their 
m ovrmcntasMngimhe frontline ofa 'culture war". In their writings against evolution. 
iwmpbtty usc ** mrta P nors of violence, war, and torture. 

Dembski (aooa) says that the Darwinian stranglehold' on public education will 
wtfrra Tahban-style collapse', that his opponents have 'met their Waterloo" (Kern 
Moo), and so on. He recently recommended that biologists be subjected to what he 
oiled 'the Vise Strategy", to squeeze the truth out of them under oath, depicting this 
notion with humorous' images of people or, in one case, a stuffed Charles Darwin 
drfL, whh their heads being squashed in a vise. Johnson wonders whether atheists like 
Dawkins believe as strongly in their cause as religious believers, and whether 
he would have the requisite courage of his convictions comparable to thai of the 
ftindamcntalisis who blew up the World Trade Center 

A man who believes in something that is more important to him than life itself is 
poumialry a dangerous nun. He may do things that a person with more mundane purposes 
would never think of doing. This is true of secular as well as religious faiths. Consider, for 
cumple, the American Revolutionary War patriot Nathan Hale, who famously regretted 
thai he hsd but one life to give for his couniry. Such a person might be capable of a suicide 
ittack, given a sufficiently worthy end. (I would like 10 ask Dawkins if be might be capable 
of saenficing ns own life in an *d of murderous violence if he were convinced that such an 
extreme measure was necessary to «¥t science from being uken over by religious funda- 
mentalists.) Oohnson 2002a) 

Some ID leaders do datm something close to this level of zeal. In an unapologetic 
call to martyrdom, Dembski and Jay Wesley Richards, another Discover)' Institute 
FeSow, write: 'this is our calling as Christian apologists, to bear witness to the truth, 
even 10 the point of death (be it the death of our bodies or the death of our careers). 
To be worthy apologists and to never give in to the ground rules set by the secular 
academy, they explain, is perhaps not a martyrdom where we spill our blood 
lalth&ugh this too may be required)' (Dembski and Richards 2001: 15). 



Troubling Their Own House 

^._— — ,. — - g—ni ij . 



Htai me to a few final cewidmtlw*. IDC* mni to rind .1 speck! son n! 
m,rrose in the world. tt*J cbim 10 detect not ii.vl the natural kind of Ecology 
fcunJ throughout cautionary bifltag* hut final causes of a more cosmic variety. 
Thcv have confirmed the God hypriheM*; However. IN the same lime they claim tlut 
IP is not relifticm hut science. In the BtwBfer trial, defence attorneys tried toarp* 
that IP wa> not inherently rclip.ou* but merely had religious implication*. Bin, as 
we have seer, much as its proponents deny God in the public square, ID is religion 
through and through. The 'implications' they lake from iheir argument, emerge unly 
because the teligious elements are already part of their premisses. 

Those of us who haw been critics of the movement might have viewed (he ID 
proponents drTercntly had they entered honesty into the long and honourable 
philosophical debate about the ideological argument. But ID is really a political 
movement that sees itself on the front line of ihe culture wart, and SO is strategically 
deceptive, during to fight not in the name of God, but perhaps in the name of the 

Martians. 

In ihe end, this debate ben* era methodological naturalism and ID comes down to 
whether science should discuss plagues and hurricanes as natural disasters or as acts 
of God I have argued that science is, and properly should remain, neutral with rcgaid 
to divine possibitirics. IDCs insist that their science can detect the workings of a 
transcendent mind in such complexities. But we have seen a few of the sins of their 
view. They are disturbing a delicate cessation of hostilities between M.icncc and 
religion. The lesson from one dramatic retelling of the Scopes trial might well be 
applied hoe: those who are tempted by the pre-modcrn situ of the ID movement 
shall inherit the Kind. 
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Physics and the Everyday World 



^l.ll^. t . OAllkAia J M IHMM II** V 



Tbf extraordinarily successful reductionist approach of present-day physics is based 
onlhcconcept of an isolated system. Experiments carried out on such systems enable 
ih* physicist to isolate and understand the fundamental causal elements underlying 
physical reality. However, no real physical or biological system is in fad isolated, 
rfch« physically or historically; biological systems arc open systems (N. A. CampbeD 
1551). and in the real world context matters as much as laws (Bishop 2006). The 
phrcks approach tends to ignore three crucial features that enable the emergence of 
biological complexity out of the underlying physical substrarum {Ellis xooa, 200511; 
2005& Bishop 2005; Roedt'rer 2005): namely, top-down action in the hierarchy of 
complexity, which affects both the operational context and the nature of constituent 
juris; the causal efficacy of stored information ('memory effects'); and the origtn of 
biological information through evolmionary adaptation. These features enable the 
uual efficacy of emergent biological order, described by phenomeno logical laws of 
bchiivkmr at each level of the hierarchy. Thus what occurs is contextual emergence 
tf complexity (Bishop 2005): the higher-level laws emerge out of the underlying 
physics, which establishes a possibility landscape (Ellis 2004) delineating 



pwiMt *wyi of erea** Wdogial functionality. However. UK higher levels in the 
haruchv of consp!cxitv haw real tttKwiwtxnu caosil powers, functionally infe, 
pendent of lower levd processes. The underbill* pJiysic* both enables dnd 

cmMr-iin* what « po«Jblr .11 the higher Ic-refc, OWting the polity m ot of 

outcome, bu< K doe not enable us m actually predict events in the everyday woild 
around US [fee example, future prices on the New York Slock Exchange), whore 
human fafctftoodhy »^ <w»urr effective. More than this, physics per se dqtt 
n (X even uniquely causally determine the specific outcome of the higher-levd 

functioning- 

true compli-Miv vWfih the emergence of higher levels or order and meaning. 
iiKindrnn life, occurs in modular hierarchical structures (Simon 1962; Booeh 1994), 
They are structured, in thai their physical nature reflects a praise ordennp as in very 
large intricate networks— for example, the micro-connections in a computer chip or 
arnoiipi neurons in Lhc human brain. Such systems arc complex not merely because 
they are complicated; 'order* means organization, in contrast to randomness or 
disorder. They are hierarchical, in lhat layers of emergent; order and compterity 
build up on each other, with physics underlying chemistry, chemistry underlying 
biochemistry, and soon (Peacockcxw. N. A. Campbell 199a). Each level is described 
m terms of concepts relevant lo th^ii level erf structure (particle physics deals with 
quarks and gjuons chemistry with atoms and molecules, and so on), so a different 
descriptive language applies at each level Thus we can talk of Afferent lewis of 
meaning embodied in the same complex structure, enabling emergent order the 
higher levels display new properties not evident at the lower levels (N. A. Campbell 
1991: 2-3). The essential key 10 understanding emergent properties is appropriate 
choice of higher-level concepts and associated variables. It is not possible to under- 
stand or explain the emergent properties in terms of the lower- level concepts and 
variables alone. 



Bottom-up and Top-down Action 

The first key issue underlying complex emergent behaviour is the occurrence of both 
bottom-up and top-down action in the hierarchy of structure and causation. What 
happens at each higher level is based on causal functioning at the level below; hence 
what happens at the highest level is based on physical functioning at the bottom- 
most level. The successive levels of order email chemistry being based on physics, 
materia! science on physics and chemistry, geology on material science, and so on. 
This is the profound basis for reductionist world-views. In addition, however, 
higher-level structures together with the system's environment (which sets boundary 
conditions for physical variables) enable higher-level variables to influence lower- 
level variables by setting the contest in which they function. This leads to downward 
causation (D. T Campbell 1974* and contextual emergence (Bishop 2005). For 
example, when I move my arm, it moves because ! have decided to move it; thus, 
in effect, my intention is causally effective in terms of instructing many millions of 



■ of the hierarchical system, in this case the physiology ol UK uervOM 
^tructunng t^ ^ conICKt in which the lower-level causality function 
lpttW, i' -n action affects the nature of causaLitv significantly, both because inter- 
wk loops become |>os*iblc. and because such effects modify the properties 
^fc! ' nst-uitive elements at the lower levels. For example, the emergence of 
I -nutv water obliges the two component elements to a relatedness 
!h k *cal bonding and the corresponding mixing of the electronic orbital*) that 
1 dlv arTecs the properties of both hydrogen and oxygen" {Luisi 2002). 
*"j 1 atic example is the properties of neutrons, which together with protons 
"wink nuclei: they are unstable with a half-life of eleven minutes when 
M ta nd. but stable with a half-life of bittions of years when bound into a nucleus 
ma of context results in a major difference in local physical behaviour. At a 
A cThtghcr level of complexity an individual human mind is crucially affected by 
Aetfdeiy hi which it develops CBergcr and Luckmann 1967); ym cannot understand 
m,nd in isolation, because the specific form of the modern mind has been 
[lined largely by culture (Donald 2001). Thus complex systems are not just 
Jomcrates of unchanged elementary constituents; rather, by their specific struc- 
lurinlat all scales they profoundly aiffect the nature of the constituents out of which 

ihev are made. 
Top-down action is prevalent in the real physical world and in biology. Potentials 

in the Schrodinger equation represent the summed effects of other particles and 
forces, and hence arc the way in which the nature of both simple and complex 
itructures can be described (from a particle in a box to the detailed structure of a 
computer or a set of brain connections). These potentials embody the ordered 
aructure underlying causal relations (electrons flow in specific wires connecting 
HKtific components, neurons connect to specific other neurons, etc). Top-down 
action is central >o two main themes of molecular biology. First, the development of 
DNA codings (the particular sequence of base pairs in the DNA) occurs through an 
evolutionary process which results in adaptation of an organism to its ecological 
niche f X. A. Campbell 1991 J- A polar bear ( Vrsus maritimta) has genes for white fur 
in order to adapt to the polar environment, whereas a black bear ( Ursus amencanus) 
Ins genes for black fur in order to be adapted to the North American forest. The 
feuded DNA coding differs ii: iru- rwo cases because ol the different raivironments bi 
which the respective animals live. This is a classic case of top-down action from the 
environment to detailed biological rnicrostruetuw — through the process of evolu- 
tionary adaptation, the environment (along with other causal factors) fixes the 
sp«itk I >NM coding (Roederet 2005), There is no way you could predict or explain 
this coding on the basis of biochemistry or mkrophysics alone. Also the central 
process of developmental biology, whereby positional information determines which 
genes get switched on and which do not in each cell, so determining their develop- 
mental fate, is a top-down process from the developing organism to the ceil, based 
on the existence of gradients of positional indicators (morphogens) in the body 



i < ilbert wr Wolpcri 1008). Thus the crucial developmental mechanism drtermm- 
ine the type rf eac h cell in the body is controlled rn Hi explicitly top-down wiy. 

Con»u such as the plans for a jwflSw j*. «ort*l <«« " a rat »™^ "sb through 
B proc** of coinpuier aided design, are causally effective in a lop-down way because 
they determine the nature of physical objects in ihe world: they gu,de the manufa, 
lyreof material object*. Socially devised rules and regulations Chousing policy-, health 
cart systems, etc.) govern social relations and many resulting actions. The effective- 
ncs. oftwineji which can cause physical change in the world such as the construction 
of building is based In sodd agreement. These are abstract variables based in social 
Interaction over an extended period of time, and arc neither the same as individual 
brain stales, nor equivalent to an aggregate of current values of lower-level variable. 
(although they mav be represented by, and causally effective through, such stales and 
variables). Causal "models d the real world will be incomplete unless they include 
these various effects. Multiple top-down action from the mind co-ordinates aciion 
at lower levels in the body in a coherent way. and so gives the mind its causal 
effectiveness. 



Feedback Systems, Goals, and Information 

The second key issue underlying complex emergent behaviour (alrcadv alluded to 
above-) is the existence of a hierardiy of goals thai are causally effective, because they 
are tiie key to the functioning of feedback control systems, whereby the setting 
cii goals results in specific actions taking place that aim to achieve those goals 
(Ashhv 195&: Beer 1966. 1972)- A comparator compares the system state with the 
goals, and sends an error message to the system controller if needed to correct 
the state by making it a better approximation to the goals. Examples arc controlling 
the heat of a shown » the direction of an automobile, or the speed of an engine. Such 
systems damp out the effects of fluctuating initial data; they are designed precisely to 
gfcve the same output whatever initial state occurs C within some limited domain that 
the system is designed 10 handle). The system output is determined by its goals rather 
than by the initial data. The scries of goals in a feedback control system arc clearly 
causallv effective- Thev embodv information about the system's desired behaviour or 
responses— indeed, living systems aie goal seeking ( , teleonomic , )_ A complete causal 
description of such systems must necessarily take such goals into account. The 
crucial issue now is what determines the goals: where do they come from? Two 
major cases need 10 be distinguished. 

There are numerous systems in all living cells, plants, and animals that automat- 
ically, without conscious guidance, maintain horneost3sis-«-thc*y keep the structures 
in equilibrium through multiple feedback loops that fight intruders (the immune 
system), control energy and material flows, breathing, the function of the heart, etc. 
{Mibum 1^66). Thc>- arc affected through numerous enzymes, antibodies, and 
regulatory circuits of all kinds— for example, those that maintain body temperature 
and blood pressure. They haw developed in the course of lime through the adaptive 



J ire unaffected by indftidual history. Their existence is genetically 
™d embodies practical solutions to optimization problems faced by 

iiuiul aid b u,fl ™ dncc * toT * 
'*' s i higher levels in humans and animals, important new features come into 

v now individual behavioural goals that are not genetically determined. 

-m «r conveyed to individuals through a variety of social mechanisms by 
MjtryfH .. . .„ ... _*._.! 1 fc :«,.-!« 



tic internalized <BergcM 9 6>: <* SJ; othersare learnt or consciously 

jtis in the choice and implcmcn union of such goals thai explicit information 

romei into play. Information arrivesfrom the senses and is analysed, sorted* 

!3^r«Si«aKW 01 stored in long-term ind shcm>ten» memory whem 1 they 1„ Ip 

■fcniturebehaviour Titus humans ace information-gathering and ulili/ing systems 
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; Hartle 2004). This is a highly non-linear process, which 



both space and time. Conscious and unconscious processing of 
*£ enfomwtioft se** up the goal hierarchy, which then controls purposeful actio 
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udtfdual and social life. The goals mayor may not be formulated explicitly. 

Ai the hichest level, the process o\ analysis and understanding is driven by the 
never of symbolic abstraction, codified into language embodying both syntax and 

\antics (Deacon I997>. This underpins other social creations, such as specialised 
roles in society and the monetary system, and higher-level abstractions such as 
authcnwtjcs, physical theories. philosophy, *nd legal systems— all encoded in sym 
bo& systems. They gain their meaning in the contest of .1 shared world-view and 
dative framework that are imparted to each individual by the society in which they 
live through many social processes (Berger and Lucknwnn 1967)- Information is 
tfusauy effective even though it is not a physical quantity bul. rather, has an abstract 
niWretRoederer 2005). It is because of this efTectiveness that it costs money to acquire 
iriormaiion— it has an economic value. Not only that, but social constructions, too, 
uecaucilh effective. The classic example of this h the laws of chess, Imagine someone 
coming from Mars and watching chess pieces moving. It is a very puzzling situation. 
Somepieces can only move in one way. and other pieces can only move in another 
way. so you imagine the Martian turning the board upside down or looking inside the 
rook, searching for a mechanism that causes these differences.. But it is an abstraction, 
a social agreement, that is making the chess pieces move only in these ways. Such an 
ilfcement, reached, by social convention over many hundreds of years, is noi the same 
umy individuals brain stale, though some people will try to tell you that it is. It is an 
abstraction that exists independently of any singk mind, and that can be represented 
ifisuflt different ways. It is causally effective through the actions of individual minds, 
but none of them by itself created that abstraction or embodies it in its entirety. 

Many other social constructions, including language, mathematics, and science, are 
equally causally effective. Non-physical entities such as the theory of thermodynamics 
±nd technology policy underlie the development and use of technology thai enables 
transformation of the environment. They are created and maintained through social 
interaction and leaching, and are codified in books, and perhaps legislation. Thus, 
^fcitelhey maybe represented and understood in individual brains, their existence is 



not cnnumed in an, individual brain, and thcry arc certainly not equivalent to brain 
State* lelectromagnciK theory, for cjwniplft w m* the same as airy- individual'* bra, n 
state), father, the Liter serve as Just one of many possible forms of embodiment of 
these ferttua (dwy arc also represented in book*, joumalv CD*. computer memory 
hmU di.igrj.rn, the spoken word, etc.) Indeed, they can be transformed between 
mam inch different representation* precisely because they arc independent of any 
ninde one of them. They arc in fad abstract entities: equivalence classes of such 
represeniaiions. 1 Twy are often socially agreed to. and exist in the context of a world of 
social constructions (EUtt MO*X They enable the active role of information in 
biological systems, which is always retold to meaning, and enable information- 
driven interactions (Roedms W0&- F'hics « ihc subject shaping goals at the highest 
level of the causal hic« I b) - which deals with life purpose and appropriate choice of 
lower-level goals- By determining iht nature of lower level goals chosen, and thence 
the nature of resulting -action* ethics is a set of abstract principles that are causally 
tivein the real physical world— indeed, they crucially determine what happens. 
War* will be waged or not depending on ethical stance* large-scale physical dtvasu. 
bon of the earth will result if thermonuclear, war takes place. 



The Causal Incompleteness of Physics 

The higher-levd feature of human consciousness is clearly causally effective in the 
wo rid around UK we live in an environment dominated by manufactured objects that 
embody the outcomes of intentional design (buildings. motoT cars, books, com- 
puters, clothes, teaspoons). The issue, then, is that the present-day subject of physics 
has nothing to say about the intcnlionality resulting in the existence of such objects. 
Thus ii gives a causally incomplete account of the world (Eilts >oo$a t 2oo$lr). Even if 
.,, werr 10 attain ■ 'theory of everything', such as string or M- theory (that is, a 
comprehensive theory o( Fundamental physics), this sicuation would remain un- 
changed: physics would still foil to comprehend human purpose, and hence would 
provide a causally incomplete description of the real world around us. This situation 
is characterized by the self-referential incompleteness of physics: there is no physics 
theory or experiment that can determine what will be the next experiment to be 
undertaken by the experimenter or theory- to be created by the theorist. 

There arc three different aspect* to this causal incompleteness of physics. First, as 
regards the present-day subject of physics, this is an incontrovertible statement of 
fact. There is no current physics theory or experiment that explains the nature of, or 
c»en the existence of, symphonies, football matches,, teapots, or jumbo jet aircraft. 

Secondly, one can ask if the present-day subject of physics could be extended to 
actually incorporate such features. The minimum requirement in order to have any 
hope of doing so would be to extend physical theory to include relevant higher-level 
variables, as happened in the past when the higher-level variables of entropy, specific 
heat, etc. were introduced into physics in order to explain the corresponding 
macroscopic physical effects. In the present case, the minimal need would be to 



■Je* thai vttoM al ,ca!,r in P" nci P !c ** rtWe to comprehend higher-level 
^ "^ftcts-Oiw would then loolt for mathematical equations rdiobK predicting 
(TWn rion "f ,nis «r' jb1c * or at lcast snowin & how '* * 3 rc ^ l « d in principle IO 
^ tod variable*. I suspect that most physicists would regard this ambitious 
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t outside the proper scope of physics. It would in any case be too 

, be practicable. This is not to ray that reductive bridge laws are not 

2fein general; it. **ys o^Y «** the) are not possible in the case of systems of the 

,— olexitvof the human mind. 

LLy^r, ih«e is a third aspect— that of basic principle. Brains are -networks ol 
rtft^ so some claiffl that there's nothing in principle to stop us from fully 

-vending t h c ni. You iusi need to know enough about the state of the brain and 

persons previous experience to apply physics and predict future behaviour. 

Predicting human intcnlionality is difficult only because we don 1 know enough 

about brains to make the calculation. The thing is doable in principle, though not in 

lice: physic* cause all that happens, even if the outcome is not predictable in 

3ce In lh< end. physics is all (here is, and by itself controls the output* of the 

■yj\ Free wiD is ^ illusion. Despite its appeal so some, this kind of claim about 

c human mind is itself in fact an unprovable philosophical supposition about the 
wnirc of causation, with zero predictive ability (no observable consequences follow 
frcm ii) and no experimental proof directly supporting it. On the contrary, every- 
dw experience regarding our intentional actions suggests that this belief is wrong 

: iciw-ta Pink 2004). Rcductionism can explain many aspects of the way in which 
i rain works, but the claim here is that this totally explains consciousness; that is 
utat is contentious. The key issue is whether the higher levels in the hierarchy of 
<ncnpje:riry have real autonomous causal powers, largely independent of the lower 
level*, and indeed controlling their context and hence their outcomes, or whether all 
uV real causal pnwrr* reside at the lower levels and the higher levels dance to their 
algorithmic tune, merely appearing to have autonomy. 

The claim made by assuming physical causal completeness is that for any specific 
physical system, physical laws alone give a unique outcome for each set of initial data. 
To see the improbability of this claim, one can contemplate what is required from 
this viewpoint when placed in its- proper cosmic context. The implication is that the 
particles thai existed at the time of decoupling of the cosmic background radiation in 
Ac carlv universe just happened to be placed so precisely as to make it inevitable that 
14 billion years later human beings would exist and Crick and Watson would 
discover DNA, Townes would conceive of the laser, and Wiucn would develop 
M-theory, Is it conceivable that truly random quantum fluctuations in the infla- 
tionary era can have had coded in them the future inevitability of the Matta Lisa. 
Nduns victory at Trafalgar, Einstein's 1005 theory of relativity? Such later creations 
ofthemtnd are clearly not random; on the contrary, they exhibit high levels of order 
embodying sophisticated understandings of painting, military tactics, and physics 
tHpectively, which cannot possibly have arisen directly from random initial data. 
Has proposal simply does not account for the origin of such higher-level order. 



Start ufanto. etc represent the outworking* of the underling physical ^ 
winch tori to a specific do* ol structure <*t« «d «« dlMttt^fat cample), with 
cnlv detailed parameter* determined by the initial cmHtoM Thus these kinds of 
putcm^ are the almost foerftlblc outcome of physical forces, resulting from ,hr 
re »t the polity space, with just a ft* parameter, set by the in*d data, Tne 
Kkbrrotder meaning, embodied fai the mind and .he nulum plqwol obj«fc 
luced through lis arm it* «c not of this kind. For sample, m the case nf written 
Lt almost BU physically posihk outputs are gibberish rather than text that has 
nwrnimi The M«ib»y *m« of ad written text dues nm specifically encode 
nvthernatical theorems or soda! thconcs-these certainly cms. in (his space. * 
farr have indeed been wrincfi d»*B. but as small islands of meaning m a vast »a 
ctmoglM text, and no purely physics-based process ha, any way of telling which 
B uhich Thu>. .i a purely pbj**l evolution determines what happens, these 
meaning* haw to be already present in the initial data in some incipient or coded 
form h-y wBl not be probable outcomes oflhc- way in which the possibility space 

is structured But this cannot have been the ease: there is no way these data could 

have been embedded there. 

The later higher-level outcomes were not the consequences of specific aspects of 
the initial data, even though they arose out of them. There was no higher-lcvtt 
meaning somehow encoded in those initial data. Conditions at the time of decoup 

g of the cosmic background radiation in the early universe 14 billion years ago were 
h as to lead to the eventual development, first, of stars and planets which exist as 
umctorc in the possibility space— their emergence is more or less inevitable, 
irrespective of the details of the initial data— and then much later, of life and 
ultimately minds that are autonomously effective, as they seem to be, due to the 
prcovc biological structuring oflhc brain, able to create higher-level order without 
any fine dependence on lower-level physical laws or initial data. The higher-level 
understandings in the mind were not specifically implied by the initial data in the 
earlv universe neither were their physical outcomes such as television sets and cell 
phones. Reductive physics characterizes part of the causal nexus in operation in the 
workings of the brain— the bottom-up aspects— but not all of it. It cannot compre- 
hend crucial top-down influences in operation, dependent on the higher-level 
processes just discussed; indeed, reducuonism ruJes them out. Above all. we should 
not 100 hastily conclude that we can understand what is going on in the brain on the 
basts of physics alone until we properly understand the issues of consciousness and 
free wilL Despite some extravagant claims made by a few adventurous souls, we 
actually don't have a clue as to how consciousness emerges from the underlying 
physics; we don't even know the appropriate questions to ask (Chalmers 1997)- 

Firulry. we should recognize that the enterprise of science itself does not make 
sense if our minds cannot rationally choose between alternative theories on the basis 
of the available data, which is indeed the situation if one takes seriously the bottom- 
up mechanistic view that the mind simply dances to the commands of its constituent 
electrons and protons, alg.orithrnii.illy following ihe imperatives of Maxwell's equa- 
tions and quantum physics. But a reasoning mind able to make rational choices is a 



free Willi they are just the inevitable outcomes of mkmphysks. That 
Ha$f! ■* accou „t for the existence of physics as a rational enterprise. lust as 
vif wpouit i c|ncflt pn>Wcro underlying quantum theory— in essence, quantum 
lh4fe ' , not seem able to describe the workings of the nu< r scopic measuring 
,1>Carr (Penrose 1989, 10041 Isham 1997)— *> there is one underlying physics 
lppU ||' m essence, physics does not seem able to account for the ability of the 
***■ nter first to choose what to do, then to set up the apparatus as desired 
"** 1 ntar&Y carry t>ut tRC appropriate series of measurements and finally to 
tfd ° ^determine the scientific implications oflhc results. This means that physics 
'T^ rovides a causally incomplete theory of the world around us. It cannot 
Lcribcall ihe causes -acting (o shape what happens in the real world. 



Reductionism, Fundamentalism, 
a nd the Science and Religion Debate 
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The considerations above are sufficient to rebut simplistic reductionist views of 
humanity, and undermine the view that phystcaibt theories alone provide a sufficient 

upbvsical foundation for understanding the universe and humanity. These are 
key issues in the science and religion interaction, where many propose the view that 
physics is all there ss fc and that all the rest is an epiphenomenon with no meaning— a 
froth on the top of what is really going on. 

This view is expressed in statements such as the following: under the headline 'Our 
lit has no purpose' C. Monbiot { 2005) *ayv TJ-»rwinian evolution leaches us that we 
are incipient compost; assemblages of complex molecules that— for no greater 
purpose than to secure sources of energy against competing claims— have developed 
the ability to speculate. After a few score years the raotecules disaggregate and return 
to whence they came. Period. 1 

This kind of view, and others quoted below, deny the reality of ail the higher levels 
oflhc hierarchy of complexity, even though they are irreducible to the lower levels 
and operate according to higher levels of emergent behaviour, with higher meaning 
demonstrably a causal factor. Indeed, the irony of it all is that Monbiot would not 
Vita that article unless he thought there was some meaning in doing so — his article 
is thus (like those of the extreme deconstruaionists) an exercise in implicit self- 
contradiction. His scientifically based intellectual theories. Serve as a basis for dog- 
trutjc statements about the lack of meaning of life and the emptiness of religion, even 
ihough science has no ability to comment on high-level meaning because of the very 
fuxutiiions of its method. Thus he does not recognize the limits of science, and also 
&li to jecogni/.c the metaphysical issues underlying the existence of the universe. His 
Ouemeni is a form of scientific dogmatism which in the end demeans science as well 



.-- humanity. Such writings -J" phusibly one o( the mam reason* why science is 
regarded wnh such mpfciB* md ewa rejected, by a large pan of the general puhfc 
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Limits to Science 

There art many limits to what science will ever be able to do that will never change- 
thev are boundaries to &* competence, because of its nature and its methods of 
investigate, rhen are many areas of concern 10 humans, of which only a subset arc 
within the ambit of sdcotfe Outside this ambit arc crucially important area* in 
tata ethics, aesthetics, metaphysics, and meaning. They axe outside the com- 
petence si science bee**** there is no scientific experiment which can determine any 
of them, Science can help uJuinirjat* some of their aspect*, but is fundamentally 
unable to touch their core This h not a 'God of the gaps 1 argument- H is about 
absolute boundaries to what science can ever do, because of the very nature of 

■ice. 
There i* a great deal of confusion al>out this, particularly in the case of ethics. This 

is outside the competence offence because there is no experiment which says that 
an act is good 01 bad. There are no units of good and bad, no measurements of so 
many milti-Hitlers. Ethics is simply an area that science cannot handle. It is true that 
science depends on and supports some lusic virtues* such as respecting the data, 
telling the truth, and so on, But this docs not begin to touch real ethical issues to do 
with the relative importance of ends and means, how to deal with conflicting 
interests, how to balance outcomes against principles, and so on. They simply do 
not hdp as regards real-world ethical dilemmas. However, soriobiology and evolu- 
tionary psychology produce arguments which claim to give complete explanations as 
to where liui ethical views come from. There arc many problems with those attempt*, 
the first heing that they do not explain ethics— they explain it amy; If the true origin 
of our ethical beliefs lay in evolutionary biology, ethics would be completely under- 
mined, because once ynu understood this, you would no longer necessarily believe 
that vou had to follow its precepts. You could choose to buck the evolutionary 
imperative. 

The second is thai this look* at some of the causes in operation and ignores others; 
it simply leaves out of consideration two other important parts of the equation: 
namely, social tweets embodied in culture [which some sociologists and anthropo- 
logists with equal fundamentalist vehemence claim are all that matter}, and the key 
factor of personal choice. Above all, by hat it denies the possibility of a realist ethics: 
hut if morality is in any sense rea] — that is. if there are indeed standards of good and 
evil that arc transcul rural — then I realist ethics is strongly indicated (Murphy and 
Ellis 1996). 

The third is that if you did follow those precepts, you would rapidly et\^ up in very 
dangerous territory: namely, the domain of social Darwinism. That has been one of 
the most oil movements in the history of humanity, causing far more deaths man 



that tlurc ire ^randards of ethics outside those provided by evolutionary 

There is, of course, a substantial literature nn the evolutionary lise of 

J hut as a historical feci the influence of evolutionary theory on ethic-. In 

4,1111 ^"hai been to provide theoretical support for eugenics and social Darwinism, 

'feTaffl movement of caring for others. The theoretical ideas in support of the 

' ry riseol ; altruism haw had no discernible effect on public behaviour; and 

*3 • this i* pweisety because they explain ethics away, rather than providing a 

ivindation for cl *" ts ' 

-Iki cing evolutionary biologists who still maintain that their science can 

auricle a bsww ft* ***** despite these arguments, is very simple. If a scientist 

Science can handle ethics" say to them: Tell me. what does science say should 

v done about Iraq today? And what does science say ethically about Israel and 

3 Inline?' You will get a deafening silence* became the simple fact is that science 

01 handle ethical questions. Plhical values, crucial for our individual and social 

have to come from a value-based philosophical stance or a meaning-providing 

tfous position. They cannot he justified by rationality alone, much less- by science. 

Smulariyi aesthetics* — the criteria of beauty — is also outside the boundaries "* 

nee. So scientific experiment can determine that something is beautiful or ugly, 
forUscsc aw nf>l scientific concepts. The same is true for metaphysics and meaning. 
Tbiti there are major areas of life, incredibly important to humanity, which cannot 
^encompassed by science. They are the proper domain of philosophy, of religion, of 
in, and so on, but not of science. 

Whv nt there these boundaries Because experimental science deals with the 
generic, the universal, in very restricted circumstances, It works in circumstances 

: ghily prescribed that effects are repcaublc. Most things which arc of real value in 
homan life are not repcatable. They are individual events which may have crucial 
meurine lor individuals and for humanity in the course of history; but each occurs 
only once So repcatable science does not encompass cither all that is important or all 
that can reasonably be called knowledge. 



Metaphysical Issues 

Ibere arc major metaphysical issues underlying the existence of the universe — why it 
15 the way it is. and in particular why the universe allows the existence of life. I will 
act pursue this complex argument here (see eg. Ellis 2006b for an analysis). The 
point here is that much writing simply ignores the deep questions at the foundations 
of existence, which science cannot answer, yet nevertheless purports 10 give a 
definitive answer to the meaning of life. One can ignore these ultimate issues if one 
wants to, taking the nature of the universe and of the Saws of physics for granted, and 
not needing explanation, but then precisely because one has done so. one is in no 
position to declaim on issues of higher meaning and purpose. One has simply chosen 
to exclude them from consideration a priori. 



Fundamentalism as a Major Problem 

Spc* exdaiEr» arc characteristics of scientific fund a mcnt,Ii S m. I *W*fl* .he 

,ntial nature of .0 fc«ta«nlAw is - part* ^'h proclaimed m the whole 
S3. Onlv one vic^lnt U .0o«c4 on any issue, a! other, ** fa he V, dopna. 
,,» is combed Kith an inahlit , la relate u^dcx^nd.ngjo context. Admining ih.t 
what is important varies with context would undermine the fundamentalist * need to 
» fe -me single issue » domino* in eery situation cn m c what may. 

ftSaw its most obvious m-nifautkffl b in fundamental rehgion, where 
unaucstionable revdauons rule the day, and imply a total re.cction of any competing 
vies* II occur* in the social and human sciences-for example, m the work of the 
^h^ounsisandin thresh between the wcial Mfcnr»ana biology < Pinker 2003). 
It wears in the big divide between the sciences and the humanizes, with extreme 
Mtf-modenfeni on the one side and the scientific fundamentalists on the other, h 
occurs particularly in relation to the nature of humanity, with the undemanding of 
evolution, on the one hand, and the mind-brain problem, on the other, being 
contested terrain. At issue here is the way we understand the nature of our existence 
| W u ourseltfes and the meaning in our lives. Crucial consequences follow for 

bow we ireat people medically, indtvidudly, md politically. What is the essential 
nature of humanity in the light of modern biology: in particular, molecular biology 
and neurosrience? This is where there u real potential for conflict between science 
and religion, which is going to go on for long time. 

Part of the issue is how we make decisions and shape our understanding. Some 
sconce-based world-views daim in essence that reason is all chit is needed for life, 
while emotion, faith, and hopeamply pet in the way of rationally desirable decisions. 
But this is a false view. It is not possible to reason things out and make decisions 
purely on a rational basis. First, emotions guide our actions at a more fundamental 
Icvd than do rational decisions. I h<y are a crucial feature of all human life (Danuuo 
1904/s). Secondly, in order to Live our lives, we need faith and hope, because we 
always haw inadequate information on which to base decisions. Et is a part of daily 
life that when we make important decisions, like whom to marry, whether to take a 
new job. whether to move to a new city, they are always to a considerable degree 
guided by emotion, and in the end have to be concluded on the basis of partial 
information. Thus a lot of choices are based on faith and hope, faith about how 
things will be, hope shat it will work out all right. This is true even in science. 
Scientists set up research groups 10 look at string theory or particle physics, in the 
belief that they will be able to obtain userul advances when their grant applications 
have been funded. They do not know that they will take those steps forward. It is a 
hope, based in belief. So embedded in the very foundations even of science there is a 
human structure of faith and hope. Furthermore, scientists actually carry out these 
enterprises because of the associated emotions and values that guide their actions— 
for example, the desire to understand is an emotion that underlies science. 

Thirdly, we crucially need values to guide our rational decisions; but these cannot 
be arrived at rationally. Our minds act, as it were, as an arbiter between three 
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«**" . au calculus ol mo«W»Je*tW H»« henehaalcn. 

*>h emotion swap us 10 do— the way that feels best, what we would like to 
^^ *h Y*hai our values tell us we ought to dc— the best option ethically, the 
** .' do These arc distinct from each other, and in competition to gain the 
' t^d "sometimes thev may agree as to the best course of action, but often they 
«FP* r M r* p^nal responsibility to choose between them, making the best 

** * an between these conflicting caOs. with our best wisdom and integrity. 
*? C rtlhastfrofthe limited data. wailable. This shows where value choices come in 
«ide our actions. Rationality can help us decide which course of action will 
I? I likely to promote specific ethical goals when we have made these value 
hut the choices themselves, the ethical system. muM come from outside the 
ratioruh'V of rigorous proof, and certainly from outside science. A* emphasized 
ST idencecannot provide the basis of ethics. A deeper world view iscrucinl here 
essential to our well-being and proper fulfilment, because- ethics and meaning are 
v intertwined Humans have a great yearning for meaning, and ethics embodies 
ZT meanings and guides our actions in accordance with them. 
Ihe- human mind and the question of consciousness are among ibe most serious 
RtU | p i nls f tension between science and religion— and indeed, between 
Venire and the fullness of humanity. There are philosophers, psychologists, and 
iOTWCtenlists who tell us that consciousness is an epiphenomenon; it is not real We 
at not really conscious, but are machines driven by unconscious compulations, so 
that what we think are conscious cboieware not real To me, this is the one real threat 
tram che scientific side. Merlin Donald expresses this as follows; 

Hardliners, fed by a vanguard of rather voluble philosophers, believe not merely that con- 
Kioosaes * limned, as experimentalists have been saying for years, but that it plays no 
gprficant role in human cognition. They believe that we think, speak, and remember entirely 
uubtdc in influence Moreover, the use of ih* term 'consciousness' is viewed as pernicious 
btauselnmc the theological undertones) it leads u* into error. (Donald 2001: 28- 9). 
Bey support the downgrading ol consciousness to the sum of so epiphenomenon. 
*«<SNury byproduct of the brains activity, a superficial manifestation of mental activity that 
purs no role in -cognition- (Donald 2001:56) 

DcuDctt B actually denying the biological reality of ihc self. Selves, he says, hence self 
tppsciousness, are cultural inventions.... The initiation and execution of mental activity is 
llwin outside conscious cant u>L I* Donald 2001:40) 

Onsoousness is an illusion and we do not exist in any meaningful sense. But. they apologize at 
great length, this daunting feet Does Not Matter. Life will go on as always, meaningless 
algorithm after meaningless algorithm, and we can all return to our lives as if Nothing 
Ha* Happened This is rather lie idling you your real parents were not the ones you grew 
to know and love but Jack the Ripper and. Elsa, She- Wolf of the SS. But nol to worry. .. 
IDanaJd joot; 45) 

The practical consequences of this deterministic crusade are lerriblc indeed. There is no sound 
biofegkal or ideological basis for selfhood, willpower, freedom, or responsibility. The notion 
of the congous life asa vacuum leaves ui with an idea of ihe self that is arbitrary, relative, and 



modi worse, mu* «l«r **""" " » n0 ' Krty * Mucwm *"■ " ™ n<H In "* 
important way. < Donald MMK 45> 

But th* Is not 111 fact what b implied by the Kfem*. which Hn a long way m ^ 
before h propcriv ufldciaan* the bnin. It is important to reiterate here ih.it. despite 
foe cnormom .mount *.e»u«l know abort neurwcien* and .is mechanism*, ,h, 
neural correlates of consciousness «he different hram areas involved, and so on. we 
hare no Id* of how to solve the lurd problem «f consciousness (Chalmers wJl 
howWW mam of the hardliners deny even th.it there is such a problem. 

V to the causal efficacy <rf consciousness, I lake that ttfl given which undcrhesour 
aVttiiv to cany otti k*b« and lo ertlertita pftBosopKical and mcuphvMcal qua. 
,ion> And a* a consequence, ethical choices and decision* are real and meaningful. If 
theory denies irm basic observational fact- then it is not in accord with the data and 
need to he abandoned in favour of a more reliable theory- 



Existence and Meaning 



Thus there is a need for more humanist view* 10 counter scientific fundamentalism 
and as-ociated absolutist views; 

. Promoting a coasitience of very different world-views that arc attempts to view 
important aspects of the same underlying reality through emphasising humility: 
giving up the need to be right in favour of trying to see what is actually there from 
as many different viewpoints as possible, but all the lime keeping in mind the need 
for evidence and testing of theory and the dangers of self-delusion. 

. Emphasizing all the dimensions of humanity and the crucial role ol an ethical 
-tern of values that cannot be derived from science alone, and that embody 

highest -level meaning. 
• Helping devdop world-views that can accommodate the pragmatic nature of 
science but also the kinds of deeper issues regarding existence and meaning that 
can be encountered in .spiritual and religious world-views. Thus it can explore the 
deep nature of reality. Indeed, to attain a full depth of foundations for such views. 
one must look at the possibility of underlying purpose and meaning— a religious 
basis— -being the foundation of all that is: that mind, rather than matter, is what 
ultimately underlies it all This view can be expanded into a systematic view that 
nukes overall sense with a kenotic ethical basis asa key clement in the meaning of it 
all. { Ellis 1993: Murphy and Ellis 1906) 

Overall, ii can be important in emphasising all the dimensions of humanity as well 
as what we can access by scientific observations and theories. This can be an 
important integrative factor, helping us fully to see ourselves and the universe in 
which we live. This affects our quality of life in a crucial way: it helps us to be fully 



' rt of mis article can be helpful in this endeavour, providing support I 

,tenffl pa* of hifthcr levels of meaning and affirming multiple levels 

Jmt^cifexiMcna-U 3fa <*M* 2*°5* m»5«. 
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NIELS HENRIK GREGERSEN 



Introduction 



Inordinary language 'emergence" refers to processes of coming forth from latency, or 
10 states of things suwir unexpectedly. As inch, the term was used already by the 
kikr of chemistry, Robert Boyle. 10 refer to the rising of substances lo (he surface of 
lipids, and by Isaac Newton to designate the appearance of light refractions {Oxford 

Ejuliih Dictionary (1989). v - 17$-*)- 

However, it was only with the British emcrgentists of the 1910s (in particular. 
Samuel Alexander. C. UoyU Morgan, -nd C. D. Broad) that emergence theory w« 
formed as a meta scientific interpretation of evolution in all its form*: cosmic, 
biological, menu], and cultural. Although cmergeniisu differ in metaphysical orien- 
tation, they usually share three tenets. First, emergent* are qualitative novelties, which 
uwuld be distinguished from mere resultants that come about by a quantitative 
addition of parts. 'Weight", for example, is a resulting property of aggregating matter. 
whereas the liquidity and surface tension of water are new. emergent qualities in 
rehtxm to the chemical compounds of hydrogen and oxygen. Secondly, nature is a 
nested hierarchy ofontologkal levels, so that the higher emergent levels <c.g. living 
organisms) tnclude the lower levels (e.g. inorganic chemistry)* on which they arc 
based. Thirdly, emergentists are explanatory holistz that is, higher levels are not 
prcojctable from our knowledge of their constituent parts, and their operations 
ire often in principle irreducible to the lower tevels. In other words, bottom-up 



riOftplMka] *«•** tnusi be *up P iemen.cu ^ ™» -»-» - -p-oown 
SK in order to account for die propcrt* .nd fun™ of the higher let* 

EMwenc wto formed in the *afe context of the D*rvmuan revolution ,n 

science Ho. ever. erMgnUi* also developed weB before revolution in the ideace. 
Imuution, information and cybernetics in the wake of the wwk f Aian 
Turin« Claude Shannon and lohn von Neumann in the 1940s and 1950s. In the 
rtduflkuiitf clmutr in .he philosophy of science kMt the *y» and the .<*«, 
MM* propose -ere bracked. In Their influential paper panting the 
( . U| |.; K . | ,!x ( 01 .ring Law model of orffic explanation, C«l G. Hcmpel ^ 
PautOnpenheim (l*4«) redefined emergence as thai which is unexpected relative to 
the present-day Mil of theories future rnicrosenicturc theories may thu> explain the 
novel features in ft fully reductive manner 

Since the t^os. however, the idea of emergence has been rejuvenated by computer- 
aided studies of complexity. EmcrgcntUm has also been supported by more 
ani.TcducuoniM trends within ohitosophyof science, trends that allow fbraphinlity 
o( different explanations, each with it* own explanatory domains. It is therefore 
appropriate to talk about a Ve-emcrgence of emergence' (Clayton and Oavies 

Nevertheless it should not be overlooked that the seminal idea of top-down 
eausalirv has also been challenged by computer-aided studies of complexity. In 
.In first section I therefore begin by locating the idea of emergence in a historical 
eonrext. I aim to show that different claims of emergence I some weak, some strong) 
can, at lea*t m part, beexplaincd by the different research traditions within which the 
idea of emergence is placed. For even though the concepts of 'emergence" and 
'complexity' often trawl together, the framework of computational complexity 
remains a reductionisi research programme, in which 'Its' are reduced to 
'Bib* Hence in the second section I present a short philosophical primer consisting 
of four types of emergence theory, two cphuiuufogfcal and two cmclogacal. Only 
the ootologkal versions of emergence theory arc committed to speaking of 
top-down causation, The question then is: what is it that emerges? Is it only 
properties, or is it also new causal capacities, or even new individuals that come 
forth? In the final section, I discuss what opportunities the idea of emergence 
may offer for religious reflection. Certainly no religious strings are attached to 
the idea of emergence. Theological reflection, however, may be propelled to 
rethink religious traditions, and to redescribe the world of creation in new terms. 
in the light of the sciences of complexity and emergence theory. 3n this context the 
question arises: to what degree can the idea of emergence also be applied to concepts 
..t the divine! K even deity an emergent property of the world, as suggested by 
Samuel Alexander {1920)* Or is God the a temporal ground of the emerging world, 
without himself failing prey to the temporal characteristics of emergence, as was 
supposed in classical atcmporal theism? Or is there a need to speak theologically 
about God as both the atcmporal ground of being and as having a life in and with 
time, m, wish, and under* the emerging world, as tn various forms of temporal 
theism? 
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Two Research Traditions 
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the seminal ideas of emergentism, especially the hierarchical and holisl 

are er* pa" of classic philosophical tradition. Already Ptoio observed 

^■h whole is more than sum of the parts" < ITiefleleiM 203& ct Lows 903B-O. 

! ihc Stoic materialists argued ihat reason needs to take into account the all- 

«e world order, without which one cannot explain the 'sympathetic agree 

i^iin^ion. and affinity of all things' (Cicero. On the Nature of the (Ms il 

'" ^notion of a noted hierarchy in nature also has important precursors in classic 
J?L te the wake of Plotinus's philosophy, we find in Western tradition the 

1 ntial notion of a scala natunuu a scale of being, as laid out in Arthur Lovejoy 8 

72 Pre Great Chain of Bang (I1936I 1964; W-9*>- The h.gher forms include the 

t forms, so that, for instance, human beings include the features of animal and 

nbjrt life ju« "« biological processes include the physical processes- According to the 

incipk' of plenitude {pmeifnam ptenixudhmj, we live in a 'filled world' in which all 
™tcfltulities are represented. Here we have both hierarchy and holism. St. II absent is 

c idea of evolutionary novelty: something more does not come out of something 
Jcjj, Rather, in Plotinuss philosophy of emanation, the occurrence of new things 
i place as devolution, as a thinning out of the power of being that resides in the 
d-vinc principle prior to the process- of creation. 

By contrast, cmcrgentists subscribe to a robust scientific naturalism, according to 
which mental processes supervene on biological processes, and biological processes 
on physical processes. Emphatically, the British cmergentists took leave of telco- 
bgkal causes in favour of efficient causes; they resisted vitalislic appeals to an elan 
utaUBcrgson mi) as well as theological explanations oi biological particulars- As 
expressed by C lioyd Morgan, in a philosophy based on the procedure sanctioned 
by progress in scientific research, the advent of novelty of any kind is loyally to be 
accepted wherever it is found, without invoking any extra-natural Power (Force, 
Emdechy. Elan, or God) through the efficient Activity of which the observed facts 
may be explained* (Morgan 1923: 2). 

fmcrgentism thus presents itself as a naturalistic research programme by presup- 
posing an evolutionary monism, yet in a manner that contrasts with both physical 
redttctionism And dualism. What is excitingly new about emcrgentism is its claim 
that naturalistic science is in need of a richer explanatory scheme. The combination 
of holism with novelty was probably not adumbrated before well into the nineteenth 
century. In his System of Logk of 184.J. John Stuart Mill drew attention to two 
different sorts of compound causes (Ml HI. 6. 1-2; cX io. 4). Sometimes the joint 
dlcct of causes is simply the sum or average of their separate parts. For example. 
when a pistol projects a bullet towards the sky, the effect of the gunpowder is 
continuously counteracted by the bullet s gravity, so that in the end the bullet falls 



fleroNthk Jaws. the eftrfs ^c entirely heterogeneous with rcspcci to the « wes . 
, f ,;, 1)d such entirely new Parties already in chemical compound,: No, . u^ce 
,, ,he properties of hydrogen or of oxygen a observe in those of their compound. 
La r£r is the colour of green vitriol a m.xttircdf the co]mi R i>f sulphuric ^ 
md wOPCr' (MiD hM 1970: I4J>- MiU 1 * favourite examples, however, were the far 
J ^rapta combinations of elements that constitute organized and semicm 
bodies. inch » the capacty of • WogOC 10 mie. which can not be deduced fro m 
dements such a* gtJtfiO W J "h™ A P ainst tMs kekground M,U ^ irnc lo lhc S*«*"l 
amdusion Art 'Mbe law* of life will never be deducihk from the mere laws of the 

edteflto "(1^431 1970:245)- 

M,!Is distinction between two types of joint cause* was later rephrased by 

G H UuT*mrV<>Wem<c/^^^ nemfaiiS 

and rr»<Y#ffi&. The first simply come about through additions, while emerges 

constitute a new qualitative das* of phenomena. Accordingly. C. D. Broad in Tire 

,rf and »r> Pbce m Mature 1 19x5^ argued against the homogenizing view of the 

rrrial world emailed in ineehaniosm. While there is admittedly only V>ne kind of 
stuff at the fundamental level. Broad showed how matter is stratified in differed 
kind, of order, so that irreducible properties and new effccU arise. There arc both 
intra-ordinal laws', which rclaie 10 the intrinsic properties of niaiter (e.g. at the 
AtOffik icveh. and 'transordmal laws', which describe and predict how higher-order 
systems behave. 'A trans-ordinal law would be one which connects the properties of 
aggregates of adjacent orders, A and B would be adjacent, and in ascending order, l 
every aggregate of order B is composed of order A, and if it has certain properties 
which no aggregate of order A possesses and which cannot lie deduced from the 

A propertied (Broad 1925: 77). 

Observe that by speaking of trans-ordinal, or emergent. laws* Ba>ad emphasized 
that emergent properties do not have a spurious <rd hoc character. A irans-ordinai law 
can be investigated scientifically: 'once it has been discovered, it can be used like any 
other [law] to suggest experiments, to make predictions and to give us practical 
control over external objects" (1925: 79) Once the capacity for sentience has emerged 
in animals, for example, new regularities of movement patterns can be investigated 

empirically. 

Note also that emergen ts and resultants arc not two classes of phenomena, for no 
cmergenis take place apart from resultant processes. As pointed out by C Lloyd 
Morgan in Emergent Evolution* "ft}here may often be resultants without emergence, 
but there are no emergent* that do not involve resultant effects' (Morgan 5923: 5)- 
Thus no causal work at higher levels is possible without the causal plumbing going 
on at base IcveL 

Emergentism here builds on a longer tradition of orgamdsm in biology. Already 
immanuel Kant (1724-itoa ) observed that it is characteristic for living organisms to 
coalesce 'into ihe unity of a whole in such a way that the bodily parts are mutually 
cause and effect of one another' {Critique of Judgment B 292.). However, Kants 
organicism was pre- evolutionary, and his position did not allow for living organisms 



w of *ed n S I nc worm m»«w- ■*» 

* ' **! m I iws While acknowledging that 'even the emergence of a blade off 

^^rv of new ^^^ for ||y (hc hyn nf nalUfC a ] ontf , B ^ sl . Kant remained a 

f* ^ntnsofcr ." non-hunraafl nature is concerned. 

* W * W T 1 K^nt had an important influence on later organic*! programmes in 
^,ethelrss ^ ^ ^ ^^ ^ ^ u?l)Z _^ 7<f) argucd 1hM lam for 

biology- ^° wth CKisI | 4WS that ace internal lo the particular physiological struc- 
lfl * n ? >s though always mediated by ihe interactions between the organism 
^ moment Twentieth century organfcfct* ttidl as J. Needham and 

** 'iShntaoti have likewise pointed to the need for explanations of different 
I 7n« cells, organs, organisms, and societies (Gilbert and Sarkar 2000). 

ako inspired twentieth-century theories of self-organization. Stuatl 
r ffLa one of the pioneers in using computational models for explaining 
t nrowrtics in co-evolving systems, celebrates Kant as a forerunner of the 
SJointting biobgical systems (Kauffman ,993: 4 and 64,). KaufTman also 
itt htnrself 'an unrepentant holist' ( .998: 69). According to Kauffman. it ts the 
ZL capacitv of matter for autocataiylic behaviour m the chemical level that 
tins the emergence oflife. Biology is rooted in the formative powers of iherrno- 
Ionics though he also insists that historical contingencies play an irreducible role 
I croimkn (KaurTman 2000). Even though evolution itself may be like an mcom- 
' J* algorithm' (199* 23). ** emergence of life is for Kauffman precisely an 
n^rted qualitv of physical self-organization. Working within the paradigm ol 
iputational complexity (CC), he aims to explain the evolutionary appearance of 
j* Lough a bottom-up computational approach. For our purpose it is worth 
KOtiM that the general strategy of CC on this point b Bl odds with the stronger 
cmwgcnhtf claims of irreducibility. Thus, while emergemists work on the assump- 
tion D ( lncrarchKol levels, CC make use of a fiaA theory desigm it is by the sheer 
reiteration of algorithmic rules that the complex patterns are formed on the com 

pater screen. 

| Q his book Bntrgmec (,199ft). Ion" HoUand, one of the fathers of evolutionary 
ilgonthms, therefore makes ?he uncompromising statement: 'we can reduce the 
behaviour of ihe whole to the lawful behaviour of its parts, if we take the nnn -linear 
inieractions into account' (Holland 1998: lit). Non-linear interactions have trad- 
itionally posed problems for mathematical calculus, as is well known from the 
so-eallcd three-body problem. But nonlinear reactions can be computed rather 
eactivek as we know from fractal geometry, an important part of chaos theory. 
Moreover, historical trajectories can be modelled in the form of evolutionary algo- 
rithms that prescribe how to move forwards in a system, given this or that circum- 
stance, and how to change the algorithm in the face of particular circumstances. CC 
lhas inhabits an interesting middle stance between a physicalist reductionLsm and 
stronger programmes of emergentism. While acknowledging thai mathematical 
apvtoons are not able to explain the persistent emergence of complex sln»ctures t 
CC is interested in finding algorithmic compressions of evolutionary patterns and 



temporal sequences. Thus, the paradigm of CC *W before itself the a*m of aimuhtfng 
the code* of namrairy evolved phenomena in a bottom -up way. Emulating evolution 
means finding the minimal id of computational steps necessary for regenerating the 
3og.c of the comrkx pfceoomeM under investigation. Mostly, however, these algo- 
rithmic rate tin contrast to tow* of nature* are local in nature, and apply to 
conunceni erotutiomrj conditions. 

Now. what is the relation between the research programmes of emergent ism and 

CC } First of til both pMpwnBies«W6V *** m nu > l<:rm fM| -wrU complexity 

KVi that is the production, stabilization, and development of higher-order 

syricroj Thev ino agree in criticizing the idea of a mierophysical determination 

rcgersen 2004). though lor different reasons. While strong emcrgentists claim that 
aeatttfl 1 eduction is not possible, prime representatives of the complexity sciences 
believe thai it is indeed possible to compress complex systems into relatively simple 
algorithms. Strong appeals to computational reduction can be found, for example, in 
Stephen Wolfram's iRflgffUffi flpiu. A New KM 0/ Science (2002; see critique in 

Weinberg aooi)r 

Accordmglv, emergence tlieory may be said to have its strength m proposing a 
richer carnal model, which takes the ordered networks of RWC explanatorily ttr- 
ioushy. while computational studies of -complexity have the advantage of using a 
punch quantitative scientific .approach even to complex domains of reality. These 
liiTlercnces ml inevitably lead to conflicts between croergenu>t* who defend causal 
in-edotibslity and proponents of CC, unless the latter admit that CC offers only more 
or less helpful models of RWC without grasping the real causal processes. After all. 
the appearance of a virtual leaf on a computer screen (designed via fractal geometry 1 
does nol provide us with any empirical knowledge of the physical, genetic, and 
morphological causes behind the growth of tree leaves in the spring. On this analysis. 
only the strong proponents of CC (such as Wolfram or proponents of Artificial 
Intelligence) will be in conflict with strong cmergeiiusts land vice versa), whereas 
strong emergentists can happily endorse any computational modelling of emergent 
phenomena as long as it is granted that computational models are only the first 
intimations of further inquiries into the causal interplay between higher- and lower- 
order levels. 

There is also overlap with respect to the subject areas, though not identity between 

ihc v'udv of complex ^fStaUS and the Stud) ol emergent system>. Nil ±.\ turni-; el 

complexity are ordered. The grains of sand on a beach are highly complex from a 
computational point of view (so many shapes and so many angles! ), whereas they are 
uninteresting from an emergentist point of view. Complexity, but not emergence, is 
here at work The freezing of water at low temperatures, by contrast, is caused by the 
structure of water molecules plus the temperature, and does not require particular 
complex constellations. Emergence, but not complexity; is here at work. 

Furthermore, not all emergen!* arise from complexity, for quite a few emergent 
phenomena, such as consciousness, take place by leaving out information, or by ex- 
tenuation or de-complexilicauon of neural tiring* (Narretrandcrs 1998). The sensa- 
don of something like 'scarlet red" is much simpler than an accurate description of 



jjrtnn"'— - ^ ^ w ^^ hcre a senes ot arrows leauing rrom tompieiny iu 
^Jjr qua f" . Bu| in othcr caies the arrow goes the other way round. U 
-' ,n with scarlet red and other colours loads someone to become .1 

***" * * ^ JLbT TJ^^T'"' m lhc wider cultural circulation of paintings schools 
' ' Xnes. art buyers and newspaper reviews. Here the arrow goes from 
^^Srap\c**Y l0 emergence to high degree complexity. 



Epistemological and Ontological 

Varieties of Emergence; Emergence^ 

v ^_ , — . — — ■ — 

r«nt phenomena are known within all the science*. The most startling example 

^2Tp* A*? 3acl lhal thc entlfe WQrW ° f cbfiS * cal physicS coluinuall > r coracs wio 
on the basb of the microscopic processes described by quantum mechanics. If 

!iy within classical physics, wc find many other cases of emergence. Think of the 

■cjwmenon of clectromagnctism. where the magnetic effect appears only when the 
^pd b positioned m the direction of other metallic >ubstancesi it is only within 
1ft fields <hat the magnetic effect takes place In biology, one might think of the 
formation of bird Code*, and the consequent migration patterns that move many 
U« of atoms and molecules around the globe— phenomena that are unexplainable 
a terms of general physics. And in psychology we might think of the stunning fact of 
enccand attention, without which goal-directed actions would not be possible, 
ure is a continuous source of surprise. 

SriaiuficaUr, however, h is nol satisfying jiki in enumerate examples of cmcr- 
HKe, For thescientific explanations will differ markedly from. say. the formation (A 
itcurvsfiU, which supervene* on a dearly defined ? uhvenient base ol dKCttiStcy, CO 
[be emergen of human language, which evolves through an intricate interplay 
town central nervous systems and historically evolved social institutions. Like- 
wise, il is not philosophically sufficient to. refer to mere 'family likenesses' between 
eawgent phenomena. Far the question is whether one can reach a workable typ- 
ology of different forms of emergence. 

Terrcnce Deacon (2003; also Chapter 50 with Ursula Goodcnough below) has 
proposed a helpful logic between otherwise unrelated forms of emergence. Deacon 
suggests 1 typology of three forms of emergence, all of which have to do with the 
amplification of patterns or configurations. Hirst we have the often trivial cases of 
fat-order emergence through superveniencc relations, in which the properties of the 
higher-order systems depend on their subvenicnl level, such as the viscosity 01 
aauoshy of water, which depends on the chemical bonding between hydrogen 
aid oxygen, the presence of many H.O molecules, and the appropriate thermal 
tendihons. A second-order variant of emergence takes place through chaos and 



self oreuiiTBtion, where ihe environmental condemns play a fo.mairvc role ,„ 
combination with the concrete Wttory or the system. A »m P c example is Ae 
mtfion of flXtf* crystals ^ phenomenon caused not only by the Arst-ordn 
tertefe physical property of ice friridi eXnfcte preference for hexagonal Itmr, 
u a] bin al**> bv ihe radial symmetry of heat dissipation, the unique history of 
temperature and hurmdiiv. and the initial form of tfce snow crystals. At this level the 
duJtromc parameter of time begins to be important, since the growth of erystafa 
ham b* amplifying historical processes- More complex forms of second-order 
oner*""' evolve ihc interaction between different components-far example, in 

autoeaiah KCtiOW* 

Howrvcr. onlv 11 -he level of third twin emergence do wc observe an evolution ir. 
.meter sense, insofcr as systems begin to 'remember' their history by including 
their owi pichnlwy i" their organizational programme. The nucleic acids in 
genomes offer one example, but of course all case* of evolutionary learning can be 
cited trom intra-argamsmtc CO -ordination of parts to the emergence of inter- 
argamsraic communkation. Evolutionary systems here begin to be self -referential, 
M thai they maintain and produce themselves according to internal programmes chat 
thwnserwes are the results of a selective te-etltry of past experiences. Here we hive to 
do with sclf-refercnctal sdf-organiHilion, an ^uropoiesis of autopoicses' (Deacon 
iooy i»>. Thus the orders of emergence proceed logically from ihtrmod>Tiarnics to 
morphodmarmes to semdedynamics. What matters is not only mass and energy, but 
aim the informational or configuration al capacities of matter. 

All three variants of emergence are understood in full acknowledgement of 
bottom-up causality What happens in self- organization and autopoiesi* is propa- 
gated by the prryskal capacities of matter that afford such emergents. But once the 
emergent system* haw been established, they are aMe to perform addihona! causal 
roles by constraining and channelling i 'from above'} what is dynamically possible 
(from below'). Observe that Deamn's typology has itself the structure of a nested 
hierarchy-. That is, the first-order emergence of supervenicnee and the second-order 
emergence of environmental conditions are present within the third-order emer- 
gence of ^uropoiesis (ef. Gregersen i99&>. 

One could add to Deacon's analysis the observation that the Sower-order forms of 
emergence may also gain new qualities. Whereas water supervenes on the particular 
bonding between hydrogen and oxygen, the Principle of Multiple Realization applies 
to the supcrvenience relation between brain and mind. Thai is, different brains and 
brain states may produce the same content of consciousness — say, feeling a specific 
ache or seeing a specific colour. Physicalta iupervenienee may here be transformed 
into more holisi form <rf supcrventtnee, where the effects of the particular token- 
loken relations depend on the selective context (Murphy typS; Gregcncn 2000I- 
Furthermorc, the interaction with the environment takes a new form at the level of 
third-order emergence; a remembered and recognized environment 'influences* the 
organism in a different way from temperature 'influencing' the formation of snow 
crystals. In living organisms, the perception of the environment modulates and 
interprets the environment in accordance with the internal interest*' of the system, 



upatsb, cr sell productivity, significantly changes both the super 
*** Prions *nd the relation to the environment 

ftfifl** ECJ . J gj^jmc, be taken as friendly amendments to Deacon's typology. 

^tTbe in line with Deacons position, stated in Hm Symbolic Specks < w&) 

l.wiffldW ^ ^ ^ t [hc dvnamics involved in scoliotic processes differ 

** ^ her^ccn M7- thc ta,ernal wsponse of an immune system to its environ 
"t! rnals of birds to one another, and the new capacities of the human 
Pial From an empirical point of view, these new capacities of emergent system* 
cknowkdged scientifically, whether or not we arc able to formulate them 
^LTlaw SO rn 3 tureMcf B Car^-right;989). 

* ' iLt is the Uatus of emergent phenomena? What is actually emerging? Is it 

fa nertte* *i m no causal rol< ^ w i& h P™?^' 6 * xhal involve new causal 

some of which may even be formulated in the form of tmer&ni tawl 

JfSi can one kgiumately speak of new emerxenr individuals* These questions 

the status of the emergent phenomena are linked to the fundamental distmc- 

IxLtcn 'weak 1 and 'strong' claims of emergence (O'Connor and Wong 10051. 

^cording to warfc emergence, systemic features at higher' (or more comprehen- 

Mkrek "™ ot ■* P«^ icled b >* am ' nnile knower from the sTand P° int of ,hc P rc 
t s:ag e, despite a knowledge of the empirical dnaracters and governing laws 

Veming the ultimate consriiuents of that system. According to strong emtrymet, 

3 d «nt phenomena obtain new causal capacities, which make it possible that 

ifihrr-levt3 or more comprehensive systems can exert a top-down, selective influ- 

■iaon ihekrwer-lwd (or local) constituents than would otherwise have obtained. 

Weak emergence can also be termed episltmotogkd tmergtnee* since all the causal 
•roik is done at the base level, whereas strong emergence can be termed mUotcpCf^ 
smce what is causally effective must be deemed real. Note, however, that the weak 
rairrirttisT can also accord a sort of reality to the higher-order qualities: namely. 
foe reality of being an cpiphenomenon that should nonetheless be taken with 
nxaphffkal seriousness, even if the emergent properties play no causal role of 
their own. In other words, not all reductionists are dimmative reducttoni&is. Note 
too that the strongemergentist will admit that in many cases emergent properties arc 
«ir/t1)iphenomena, without any new causal capacities. One has to investigate on 
a case-by case basis to determine which phenomena manifest weak and which 
manifest strong emergence. 

On further reflection, the epistcmological and ontologies! versions of emergence 
rich come m two classes. Let me therefore suggest a typology of emergence, -4 to 
sapplnrjent Deacon's r^ology, which focuses primarily on varieties of emergence^. 
fcTKCgeiKe, are examples of 'weak emergence', while emergence,., are examples of 
'strong emergence". 

ErwflBcficei is a purely logical or computational form of emergence, as investigated 
its strong programmes of CC Examples arc fractal patterns emerging on the conv 
puter screen, or cellular automata that are able to produce quite complex structures. 
Computational structures evolve by proceeding logically, step by step, on the basis ot 



the initial design of the programme mi mr «•«« **. ««. «— - K*-u«ra, une 
rurt< ■ motranimc'. a* H is often aptly pflL F.mergcncc, is thtH MM necessrmlv relaTed 
to the real physical world Opart from the fact that computer programs are impfe, 
ruenred on the hardware of Newtonian machines)- 

*, refer* to cue where new physical properties appear, bui fee f u || y 
dependent ea their subvenient physical bases. TlwM properties arc nothing but 
properties or Mtrito** of "V underlying level or levels, and ultimately properties 
of phvsics. A concrete example may be the emergence of water strictly based on the 
intrin^ .hrmK.il properties of H a O. Bui this category would also apply to Deacon's 
example oftfce 'nwrpliodyriarnicaT formation »f wowtlakcs. The difference is only 
thai brie the underling physical ba$e would be emended so as to encompass not 
only the inrrtn.it chemical properties but also their regions to an environment. This 
level of emergens can be modelled successfully in CC 

Bnffgfntt, refers to cases where new envcrgeni properties, based on new spatial or 
hfea^dtfcai configurations, acquire new causal capacities in the context of relatively 
enduring higher-order system*. What is important for new causal capacities is that 
the emergent systems do not immediately fall prey to their changing environments 
<as snovf lakes do). Caus.il capacities require the emergence of relatively stable 
systems that arc able to follow their own programmatic 'ends' even under changing 
circumstances (say. the search for food when there h no food immediately amitotic). 
It *eems that this level is reached at leasi with living organisms that are able to 
respond sdectivdy to their environments. I take it that the ambitious approaches in 
CC aim to model primarily this type of RWC, without thereby being able to conclude 
thai RYW h identical withCC 

Emergence,, refers to the very special cases in which new emergent properties, 
based on new spatial or hierarchical configurations, give rise to new causal capacities 
in the context of relatively enduring higher-order systems exhibiting not only sdf* 
referential but also self-rrfWtivr and unified features such as human consciousness. 
In this case one might speak of emergent individuals (Master 1999: 190 >. 

This fatter possibility is more con trovexsiaJ than emergence,, since it assumes the 
existence of body-mind systems that have the form of self-conscious unity, a form 
that is usually ascribed only to human persons:. Thus the philosopher William Haste 
has proposed using the term emergent dualism" for the position that the human 
brain and its centra] nervous system actually produce the human mind> but thai, 
once developed, the human mind acquires independent causal capacities due to its 
sdf- rcilective ability and its unified field of consciousness. Even though Hasker has 
pointed to a possibility thai i> often overlooked in discussions of emergence* I don I 
find the term 'emergent dualism' fully appropriate for describing the specific cap- 
acities of human beings — say, in planning to go to the airport or to finish an article 
before a deadline. 

Philip Clayton has opicd for the more open term emcrgentist pluralism 1 , which 
has the advantage of seeing the emergence of the human mind as continuous with 
other sons of self-reproducing systems. Still, the human person constitutes a special 
case of emergence: emergence.,. Like Hasker. Clayton also rightly argues that die 



*df.Thus human persons have the lea lure ot being cenlK ■ t intentions ana 
us actions they are not only disparate fields seeking specific ends, -ruth as 

urtonotn*' What emerges in the human case is a particular mycho-sormiK 

1 1 (^ nsu mp**** 

reanism that t«in do things both mentally and physically' (Clayton aoftf! 

V J ?-Ltwi therefore refers to the social and human sciences as the disciplines 

Jfa ^c appropriate explanations of human actions. By implication, this view 

that human behaviour cannot be fully explained from a neural point of view. 



Theological Reflections on Emergence 

and Complexity 



Alteadv the early twentieth century cmergentists differed on their religious views. 
Mwi&in was a classical thrisi who understood God to be the immaterial source of all 
tni exists C1&13; 29^-301 )- Alexander, on the other hand, saw God as the product of a 
Jevdopins world, all parts of which also sustain the reality of the deity (193x1: iii 
m-6). finally, other emergentists. *uch as Roy Wood Selbrs (1902)1 wanted 10 stay 
wjthifi the confines of an unqualified naturalism. 

However, what makes emergence and -complexity open for a religious interpret- 
ation is *r» c « ra P !e faa lnal an cnicrgenlBl monism portrays nature as intrinsically 
inventive and filled with natural wonders, and that evolution again and again affords 
new centres of activity that can be seen as foci of divine interaction with an evolving 
world. As wt will now see. some theological appropriations of emergence demand 
ihe stronger views of emergence M , whereas other religious interpretations need only 
the weak versions of emergence _ 

In his GifTord Lectures on Spacr, Tim*, and Deify Samuel Alexander developed a 
radical theory of an ancngjng Gai Proceeding analogically from the bottom towards 
the top, Alexander posited a deity as a further step in the ladder of emergence. Deity 
hu its roots in the strivings of space time towards ever more complex modes of 
realization: "There is no intervention here* but only extension of a series whose 
principle Is known, to another term. Even without the religious emotion, we could 
oq purely speculative evidence postulate deity, on the ground of the general plan on 
wtacl Space-Time works' {1920: ii. 381). This is a fully naturalized view of provi- 
fJfflce, for purpose is here rooted in the spacetirnc of matter, and deity is the quality 
or attribute that results from nature's upwards 'nisus". The world is God's body, and 
God is said to be the "possessor' of the emerging divine qualities. Accordingly. God s 
f is lodged only in a portion of the big universe, for the divine qualities, in 
Alexander's view, supervene on the emergent qualities of life and mind; 'God 
tadudes the whole universe, but his deity, though infinite, belongs to* or is lodged 
in, only a portion of the universe' <ii, 357). Accordingly, spacetime is prior to the 
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MtwIiiY of God. and "God as an «**«« W**" 51 !S *"* becoming deity but flcm 

s«m..rt Alexander's philo.drhic.il theology is an interesting case, since he ^ 
prepared to ^V the irk. ol emergence Whom qualifications ,o Gods muire.^ 
SSL rfOod k emerging alongside ^ «nd« • «J of. the upwards dri* 
o^v t .1m«on^h., ! .n. But uwfar»thc U n,vr,s^sako undc Rt ood aMh e body fl f 

God God is S«Brf« with UK ■*■» * nd "^ "? be *** «"** '* btu« 
rtTwhcfcu.uvc.seQKbs creative, but hisdisiincttveckiracterof deity is not create 

, I „ m j While the specific* of Samuel Alexanders theology have no) 
'-, , m followers, the genera! form of his theological logic nonetheless rapptnj 

it--—, K it alia posabk to argue Oral God ii the initiator of emergen, w^ 
, ,1 hnu prey w the confine of emerging realities, A firs, version cf tills view b dassied 
Z?M» That God cannot change is an axiom inherited f rom ancient Gred 
Phjosophy. and to the Middk Ages it «> the po«t.o» shared by kw.*. Christ*, 
ind Muslim philosophical theologians such as Moses Maimomoes, Thomas Acjunus. 
Ind Avicenna. Although God is ihc creator ofa temporal world. GodijasMlmed ink 
ImunapnablybewnJ time and change- 

Inearlv modenuTr, this idea of a timeless God found a new shape in the wake of 
Ihc scientific idea of the physical closure of the natural world. Whereas the umdea. 
mo of God waseariiei professed.o safeguard the otherness of God. the idea wasnmr 
dut subsequent to creating the world. God could net interfere with it. The world 
was now conceived as a mechanistic world system, obeying the deterministic law <•( 
rhnka In ■« extreme form, .temporal theism grew into deism, which saw God only 
j. the treat initiator of the clockwork universe. More tvpkally. God was seen net 
only as creating the universe, but also as sustaining tiie existence and order ot the 
universe at every moment, including the laws of nature. This idea U usually referred 
10 as unirormiUn.inism. In carry ranotenvth-ceiiiury theology wc find das umbra* 
arian position encapsulated in the work of the founder of modem theology. 
Friedrieh SchJeiemucher, who staled without equivocation that our 'absolute de- 
pendence on God coincides entirely with the view that 01 ... things are conditioned 
and determined bv the interdependence of Nature" (|i8jo| 1980: 170)- Being pre- 
served bv God. and being part of the causal nexus of nature, is one and the same 

thing. , , . 

A more complex version of atemporal theism has recently been proposed by the 
physicist Paul Davie*. He also takes his point of departure in a uniformiUnan viewcif 
theGod-worid relationship, but he is far more interested in the new causal capiat^ 
of emergent phenomena. By focusing on the way in which the basic law of physio. 
in combination with ever changing environments, seem to be fine-tuned for Un 
emergence of organized complexity, he offers what he calk a modified unifomiiiar- 
Haiti v, divine supervision of the details of evolution is needed: 'By selecting 
judicv -d is able to bestow a rich creativity on the cosmos, because the 

actual laws of the universe are able to bestow a remarkable capacity to canaUw. 
encourage, and facilitate the evolution of matter and energy along pathways leading K 






i , nn ,nlr«iY (i«»fc isM. Gertffll "> this view is * d*»«ic M* 

E*" * f f W , ^ i^ng Of Ufe and consciousness. What is imports, is no. 
>h f SSSSS £ W— ("POrtO- Of chance, which give, ^o 
!heUM helenH emergent features. Emergent phenomena are m, ,.« P* 
2 5 tf^rrn.nistfc laws, for not orfyaxescnie lawsof nature pn.r*h,l,t,, 
m^^ZSSi on fropk environmental conditions. I. is thus the fehd.ous 
tal iMM-^Sp ^ clncc .ha. "leads ,0 the emergence of - Afferent sor, 

^•^eSon encourages him 10 be genuinely interred in emergent phe^ 
PWK$ LTr«hi" ew. I the create mind who is boUi selemng the laws and 

^"""Imfo .he appro P ria.e portion, of chance-far the purpose- of emergent 
m ^„ gt o,n.foMh app P P» ^^^ ^ wiM[ ^ . n , Jlv , 

V+^EZS* the dmiled processes- Cod is instead like the inventor of* 

SS ^cn. o. ntgame &ta There i, however, no explicit feedback from 
d ,fS o God in DavieVs model. One could argue, .hough. -ha. h» model woud 
"TS ^certain order of succession in the divine mind as a result of God s 
^c c. not"n • b coming .0 be in the world of creation. Furthermore. I^.es 
;P ^f lc S*Lal possibility of God acting together with the natural capacmes 
Trv-X-^d .hat one c-ild develop a eons.stcrU the.ry for how God could 
V «wiihoul violating the laws and statbtical distributions of nature. 
fc Sl5SrfStal model, .emporal tbe.m. ,0 which we now .urn, requires 
JSin a theory 0? divine imemction with . deve.opiug ™^"*^ 
S century, various veniotB of temporal them have been developed wi.h.n 
S3. S theology. Process theology, mapped on the canvas o, the ph.losophicd 
£Croposed^.he mathem.tidan Alfred North Wh.tehcad, was .imong^the 
S,o 4e for a dipolar concept of God. According to process theology. God 
Zew»not only a "primordial nature . wtuch U essentially uiKhang»n^ but also a 
Cl'cn. nature', which appears as a result of a consecutive d.vine absorpt.on of 
IOT Jral developments into the mind of God ( 1 19^1 »7*- 54^ \> Other vers.ons o 
Ae same idea have reappeared in many forms in later theology (both phdosoph.cal 
Bvidocrinal); and in the field of scienee-and-religion. temporal .he^m is the 
piiHitr position. Temporal theism has a part.eular alTinity to strong emergency 
Tboagh atemporal theism, understood as a passive divine responsiveness, is indeed 
wssibk under the premises of wok emergentism only, the view that Cod mteracts 
with, developing world is particularly congenial to the idea of a God vihow 
npaknee is growing with the emergent realities, in relation to whkh God is held 

io be actively involved. , 

In the work of the biochemist Arthur Peacockc we find a particularly clear way o 
combining temporal theism with strong emergence. According to Peacocte, God 
eannot know all future actualities, God can know the phase spi- • I lutiire possibil- 
ities, but noi the exact toutc of emergent evolution- This limitation on divine 
knowledge mi)- be seen by criiio as an external limitation on God. But if God creates 
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tern************* a free far *£"*?*"""* .«»„„,,.,„„„ ilB „ 

limitation, or kmo» » '-mated ,„ (he ^^ of fata W 

Now IVacocke «n*i— «* *■ ^" ** of " urt * rt>W * d ' V,nC 'J** "«* * 
tr\ n , «t<* of ■ Cod who seeompanic* and actively responds «o the wo,]d in , 

L xuImoik 10 whole-part causation. HiM* suggests that we nndmtmd 
S5 r S™ m b 1 cnVR«l,.v of d» universe. God. hoivcve, & „ „ ^ 

Lcved as * fcwwV «*tewm«t « lctnnl w lh f un,vwsc J* MUS *' bein ? *«■■■ 

„, ir the world. God is ubiquitoudy present and meeftimly *ct,vc. working TO 
the divine intention, in. wi*. and under" <hc- nexus of nature as a vrhclc I, is ,„ ^ 
context lh..t rVacocke uses "he MO ■ *W D « "hole-part ) causality a. an analogy M 
God \ tatoenee upon emergent evolution: 

n. .-ul^ with the operation of «hotf-t>an faOllW* '» «*> W>^ *« "BR^ion It ill!. 
SS^3«Sl afel hoH-toHy the S .a«e of the worid-Sy*^ . . . God m l4 eau« 

SkuW »■»» * ««« «" ■""" ,,wdl T u "f"V^ ■ 225"": ltae 

["„ woulJ. M otherwise ha« happened had God not K> rpeeiftallr .tended. (rWfe 
atmiuo) 

Observe thai Peacocke is. nol arguing out ihct e arc in-prindptc gaps in icicnti&c 
c ™U Iu lu>n.*ngeneral.hc^^ 

world. 01 rurure-^uamurn mdctcf rwiwy and consciousness— and in his vmi 
nnibcr rf them 15 afickm for a theology of a transformative divine poena a 
nature It is. rathe*, ntfiur w a SfSain of systems that exhibit d«s of emergence iad 
moves in the direction of ever grealer complexity. Therefore PeacocJfc* theological 
explanation is related primarily to the world as a whole. I n a manner analogous to ihc 
•wry in which higher-lewl svstcim (far example, a flock of migrating hid*) excrose 
an informational inHurnce on lower -lew) systems (the individual birds), God *- 
torrra and reconfigure* We ivorld-as-a-whole. Since no uifomwdon flow withoin 
sotnc cwhange of mattei and ener^'. it is important for Peacoeke thai Gods 
influence is seen not as an addhionaJ supernatural causality but rather w a caujaHtj 
aJways couched in. and hidden by, natural processes. The immanence of Ihe tran* 
scendem God i$ thi» quintessential it> Pc*ocJces position. One would never be able 
to extract a divine factor from the narural llow of infonwtion, for it is exactly in 
Uteres opcratiorw thai God is aaivc. Thus the rational character of his theistic 
undemanding of reality dOe* not depend on gaps in scientific explanaiions, bui 
appears rather as 4 meia- reflection on Ihe trajectory of evdution as a whole Tn 
epteraie support for his ixtigious interpretation is cumulaiivt and draws mainly w 
ihe outcomes rather than on specific causal loopholes in nature. 

Peacock* has been crilicued for hyrxKta*iznig the world-ass-whole". WMe inw^ 
ing that the world doa make up a system of systems 1 , he admits that the causa! work 
is actually done mostly in the interptoy between distinctive, typedifferent system 
I such as systems of sound »nd meaning in human language). He is therefore readvn 



EhaJ f ,i., Tl vcU memo**** prxeaw afceol daring Mat* 

** ' wC ilunti.ue new modes of emuslty f Peacocke i**). 
P^ 4 J" v^e would have to accept a strong version of emergence, mdud- 
1 Ll'1 nrM- and secondH>rder varieties of S^enmkna and «'H 
. m ^ only 1^ lhird OI der variety of dimipnwi. or sdf-producm -,tv. As I 

•TSeSn! lalutopoietic theon- doescbim a process autonomy suicetvpe- 
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ifio"t """ 

1U * ^^^l^teb^of flldV inwrnal e^d«. Th W . the bd that type- 
^"'^^.noi He written together ^n , uniform cau=l .ehemc h,, « 



, M h^ fa Pk.rift.rm c-olutwn itself (G.e^crsen iw«: j6». For cample. 
..wlogioi p»^ i- antjbodies , ^ doncd _ bitdi and nnank prod»«*P«i«- 

im "f" I !--n.«iaii*l».bi«« rtncks P rodlKC P'P^-^on-sP"'^ cj«l«of mgrahnn. 
S^^Zda,n of mofling In human Imgwr invoh« the *l««on of sounds 

*^L both emerge and emctsence, re.u.re r«« a <W>*-£ 
v notion of supervrmenee. since it fa intphed that superventene* «J««« 
"!S i»P *= «*ok O.W-1 «ory en-^ted fa the .volurionary prc^cs. Super- 
H * Z «H OTlain «hc initial (bmuboi. of highcr-lewl system* (for example. 
f!!l2 of life and of central ncu»l &*«* in natural hiMory). but once 
!*rnw have appeared through evolution, they take on 11 autonomous huh- 
*^C^Sn(L ^e J of S he available enetgy budget. Such a format.,. 
Sh i^r sterns u edited both in the world of bio.o.v and fa hutnan 

"ELi^r- *« *» '^ m thal informatkn ^ 1 fa*™* «»> J; 

1 1 not wcondarv to. but coterminous with, the mass-and enctgy aspects of the 
S Irli Mi energy, and formation are three di.insuishab.e. but no, 
SaWe. aspects of *bl we have been calling "naw'. Th K «» of rcali y also 
S a richT.heoIogy, in which God may be actively present fa the world xs a 
woora f mformauor,. which then become* manifest in the conf.gurat.ona] powers 
,1 , «[f.<e.mplerifyfaE world. TheofagiCilh'. il h important to note (hat .he ,dea of 
Mt-poiob or 5dfcomplexinca.ion does not mean thai nature eo ./««> grates 
«idmit God- On the contrary. God could guide the process of emergence tn 
iiraoduriiig new information (formal causality) and by holding out an ideal or 
OMK that could inuueace development without altering the mechanical mechan- 
ise of evolution or adding energy from the outside (final causality)' (Oaytoniooj; 

Conopu of complexity and emergence may thus be used to map an understand- 
Ln| of divine action, yet without making God's action secondary m reLition to the 
taseci Ihc malcnal world. The critic may then ask. Hem- exactly vs all this possible! 
Neither PeacocVe's more holistic account nor more pluralistic accounts tike Claytons 
oc mine will be able to answer the how questiOJl• directly. For this question 
presupposes racily what is denied in these theological proposal namely, that 
Gad and nature can be conceived independently. Instead, on this view. God and 
mm* me so intimately intertwined that the presence of the living God cannot be 
subtracted from the world of nature and still leave the world of na.ureas it .<,. Nature 



equal* i.vhi -an.. "■••— , ^ ]n . h „, ck , ,„ ague rat me enrana a <jotl 

,n- not part of a M rw»l <"«■" W a^ptatty. Rather, 1 am concerned with 

HP** *" tad j7 ° f rt ri thai RpWW • W ^ hypothetical reading; 
<sani F k» "I " *«* » ««Mei»e (involving sdf-organixation and auiop- 

H nature Sndtria f»* f ^ " „ k , n , with, and under creation, then Acre , i 
oiesis). and f/Uod is th. ■ . . between an emcrgentitf view of nature and 

natural Hi. and l«« » **£« , 1f " i, b notable to affirm strong emergence 
the tradition pi wmptt*! llKi*m. ^ ^ ^ ^ ^ ^^ CTpUnatiom> 

without affirming a rdipous up ^ bc a , kcd how lhfy propose to 

hoMflffi both *< *■* " ,d ™ e ";' _ as fertjfc u ,hey arc, and why evolution 
aplain the fact that . he ta»- «» * -; io obMn , c (Gri ^ cn wjli No „«.. 

S£*a3SS3^ 

complesiiicalioiL 
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Overview 



■n.* fi«i «-tion discusses the relevance of emergence to theology. En the *cmd 
SSiSiSeT-f emerge are charac*, b»* it * be ar^d^ 
S3 Ireotogkal^ «**■« - d «™**' al ^crgence-both o wh^ 
SS^rfZl-iM «t rgencc-ruve any real *tfh theology. The M 
2L« ^ tie promises and pitfalls of ustng ontologKal emergence low 
STSL«« of GoS and divine action. Mft the las. sectton makes a v^cf 
£1W^ to theologian, focusm* on the direct of future Mk . 
emergence, theology, and the manifest image. 



,.,_...-...-'-— 



4 n S are hoping, that emergence in one form or another will shed light on the 
<| 'existence of Cod. divine action, the mind-body problem and free will 
ralW V zooo) Of course these concerns play themselves out in a variety of 
in the hands of different theolo^-m*. hut lor the purposes of this 
d ' I wffl focu* almoBi exclusively on one book. Mind and Emergence: From 

ChtpU ' L to Consciousness (2004) by Philip Clayton. The choice to foes on Clayton s 
due to ^ excellence and scope; there is no better attempt to argue from 
"" « 10 both the existence of God and the failure of physicalism m the 
T? a\ litenture. Clayton's conception of both God and the self are realist and 
l . ■• nature and thus, while theologically sophisticated, also comes close to a 
,0 f ' "id kind of theism and to the manifest vie* of human being* and their 
>■ ,1 oowrs Clayton's book also considers an alternative connection between 
«o- and theology in terms of God as an emerging, evolving process or entity. 
Sv Dayton's comprehensive work on the relationship between emergence and 
^J 4 perfect stalking horse to make some more general point* about how the 
„, nQ . an d theology game ought to be played. 

Xon-a pother theologians are hoping tha, emergence wPUl leas, help 
JjjSublbh that the following pa C ka g c of beliefs is coherent, logically consistent, 
and sufficiently probable. 

M Tluxn God exists and created, maintains, and acts in the world though 
j bourse to 'miracles' (violating natural law) or Jmelligen, «^f 
TZi defended bv the ID movement. Furthermore. God may not be perfect, but. 
SS& he can be charactered by something approaching omnipotence. 
tSrSpresence, and omnl-b^leiKc-though Clayton U nbvK^J 
^tSl and [oil Jof 'perfecting theology and clearly rejects the chum that God 

„£ kind of robust ego-theory' of ibe self .understood as an -P«P°""« 
"mflhing approaching libertarian free will, though ,t is unclear whether Clayton 
Z 'embraces liferttriamm. Mental causation *» men^ K a real **»"**' 
3d™ d thus physicaUsm and causal closure are false. Though some th« fep» 
■3d go further aVd add life after death'. Clayton does not do so m AlW «d 

Mlowir* the twentieth -century American philosopher Wilfrid Sellars, we can say 

help them ... reconcile the West unage pf God, ,«M «d f ^^ 
W. In the next section we will get clear on exactly what tandof emergence mu,< 
obtain in the world if he is to have any shot at the goal of reconobatmn. 



W »' 



Ontological versus Epistemological 
Emergence: A Taxonomy 



. „ ™ hr fHiwd limner « «h™ wmc rt * U51 scnse in whKh out * aenl,fc 

SSS^tS S coLon-scnse «^en*l „*£« about the 
«S«S^»e» of the -rid can be .mcr-. crencaUy «hraf to our scfarik 
K* about the most fundamemal faM« 4 the wortd such ■ a. quantum mechan- 
^ei these two con*ra* arc mex.ria.bly related. For cample. it seems tnyottihlc 
^ ontalosM data" I «* - * c c^thcofctic tdonn^ of conscou™,,! 
JcS with neun*hanical proofs) without appealing to cputenological claims 
L± as the attempted ime*-theorrtie reduction of folk psychology to nconscieittnt 

E brain Hies if cognitive neun^nce does not cvciuuallv ™h*a superior predict- 
to or explanatorv capacities with respect to folk psychology? We would lib to hehevt 
ihat the unity of ihc worU will he described in our scientific theories, and in turn, .he 
soceessof those theories will provide evidence for the ultimate unity and simpfaoty of 
the worU Of course, things arc rarefy so straightforward. 

Episteuiotocjcal ^mergence involve reUrinnships between representational items 
such as theories, concepts, models, frameworks, schema*, regularities, etc The fact of 
ep-stemological emergence in any given case does not cntai! ontological emergence; 
there are manv known cases of epistemologicai emergence with no obvaou* onto- 
Jogical tignfficance. There are two main categories of epistemologica! emergence. 

<i) Predictive/explanatory emergence Wholes (systems) haw feature? that cannot 
in ptaaut be explained or predicted from the features of their parts, their mode of 
combination, and the Inn governing their behaviour. In short, X bears predict^ 
explanatory emergence with respect to Y if Y cannot (redelivery) prcd.ctVexpLam 
X- More specifically, in terms of types of inter-thcoret k reduction. X bears predictive/ 
erplanatorv emergence with respect to Y if Y cannot replace X. if X cannot be dmvnf 
from Y. or if I cannot be shown to be isomorphic to X. A lower-level theory 

Y (description, regularity, modd. schema, etc.). can fail to predict or explain a 
higher-level theory X tor purely epistemologicai reasons (i.e. conceptual, cognitive, 
or computational' limit* - If X is predictive/explanatory emergent with Kspcct to 

Y for all possible eogmzers in practice, then we might say that X is incommensurable 
v ,th respect to V A paradigmatic and notorious example of predictiveycxplanalory 
emergence are chaotic, nonlinear dynamical systems. The emergence exhibited in 



*" lirivin to initial conditions plus the fact that physical properties can be 

^'bl niilv W ,im!e P recis " ,n; innnile P rtftision wouM he necessary To perform the 

*"tS ' eductkm'. given this sensitivity. However, there is no reason to believe tn it 

*&"? Mcms provide evidence of ontologcal emergence (as defined below), or 

fUST-'tt properties, or even dynamical indetcrminism. For example, dynamical 

have attractors as high-level emergent features only in the sense that one 

^^deiiuce them from equations for the system. Another example closer to 

) VtcClnn 099») Jlld olncr 'mysteri-ins' hold that folk psychology is predict- 

tartinatory emergent with respect to theories of ncurosciencc 

y^tesaitatTonai/eagnitive emenjenee Wholes (systems) exhibit features* pat- 
refliljrities that cannot be fully represented and understood using the theor- 
. representational resources adequate for describing and understanding the 
and regularities of their parts and reduciWe relations, Xbcars rcpresenutional/ 
mKttivc ernergenire with respect to Y if X docs not bear predictive/explanatory emer- 
■ l j^pect to Y hut, nonetheless, X represents higher-level patterns or non- 
Jjir euar antccd rcguLarities that cannot be fully, properly, or easily represented or 
jlcrstood tram the perspective of the lower-level Y. As long as X retains a significant 
urir advantage over Y with respect to understanding the phenomena in question. 
to X is rep«se»citionaVcof rtitive emergent with respect to Y. Non-reductive physic- 
Jtei'cSRP) holds that folk psychology is representationaiycognitiw emergent with 
respect to theories of neunweience. That is, NRP does not doubt that a tutu re cognitw 
aruroscieiKe ^fli explain and predict conscious mental slates and folk-psychological 
ifflcmional capacities, but it does deny that cognitive neuroscience can fully subsume the 
ojiorutory power and cotmierfactual generalizatioosof folk ps>thology (Antony 19W)- 

Ontoloocal emergence, in turn, involves relationships between items in the world 
sudi » endties. events, prop<rtiej r laws, forc«. rtr One can identit>* three main 
catcgorks of oncological emergence. 

(1) Afem%ici(l or causal emergence This refers to cases in which wholes have 
Bwfiy efficacious properties that are not detenruned by the intrinsic and perhaps 
a relational, physical prorxrtics of their most basic physical pans. Indeed, there 
ral$ht even be some cases in which entities are not even wholly composed of basic 
ftysioipartssuchasonsomc interpretations of quantum entanglement. The paradigm 
cample of mereologjcal emergence is quantum entanglement, or non-separability. 
Somcckim that in the entangled state the particles that form such states cease to exist 
as iwSvidual entities (Humphreys 1997)- Cau=*i emergence need not be as radical as 
qwBtum entanglement, however. Any case in which global features or property of the 
wbok s>stem— including contextual or environmental features of the system or irre- 
ducible relations between the parts— constrain, guide, change, or supersede the behav 
iwj of the parts of that system may be said to possess causal emergence. These cases 
m^tindude teleolos^ ^ 

ind &nal causation, as well as various feedback and feed-forward mechanisms that 
perhaps impose such constraints such as self-organizing systems. 



d HmI mmokxical or f*mui mag»«* * particularly radical form *f 

3 S 221 1-2 5 -k *,*. For «am P le, the „ lHi dh K , fcfcf ln 
M^ndmi aming-ilu- Aim tbil the umversc as .1 whole CODitotn , sy , km 
lf2T2iSS*»*» ever>-,hing--rcpro«-n ls . very radieal form of 

tZ entrance. On Ah vie*. *< **<* ™ iw!r5C is raore ?gy^ fundim " 

\ n xuiticulaT subset or pan of it; *< unnrrse Is not made or composed of 

£Le «as^cc .here »c no tartrdc properly and no independent.,- ex^ 
Lsi, n. thin©. There b mutual co-dependence between part* and wholes, vrhich i, 
^^;SeLmc, a ndde fi „c S t h eo t herOn,hi S vie W of^,or.^ h a [ . TC 
fundamental «< a myriad of complex imerrebtaons, noi entma or th,n* thai 
compose larger thing,. (Ud* than causation «ry«» conce.ved. « ,, better ,c 
think 3 »eh radical detenw.nat.on relations as global or systemic acausal determin- 
ritt canons. OfoWiseone need not adopt radical meredogicAl emergence for * e 
whole BBitWSe, but rather posit it only about particular sub-systems of the universe. 
, ,) HemabMl m ttrcmg tmafpm This refer, to cases in which highcr-kvd 
««** MaKkKBtatm, properties, forces, potentials, laws, ideological organuing 
princqiks, etc comeinto existence without in anyway being necessitated o. determined 
by lower-loci features, and constrain, supersede, or change the behaviour of fbelsrta 
In ,ud> case* fundamental phy**' &« and l»ww«M onl >' P™** al be" nectHiiy 
condition for htftet-lrwl facts and laws. If. for example, brain states are necessary but 
not sufficient for mental states, and the latter causally affect the former, then menul 
slates are nomologically emergent phenomena. 



Implications of the Three Types 

of Emergence 



. m««i""» 






Non-radical mereological emergence is perhaps necessary, but certainly not sufficient. 
for nornological emergence. Quantum entanglement, for example, does not imply 
nornological enjergenoe, since such quantum slates are predicted by quantum mcch* 
anics itself Furthcrraore. there is no obvious reason to think of entangled states as on 
a higher level than the level of particles that nuke up such states. Finally, if so-called 
downward causation implies that features of a higher-levd of reality act downwardly 
on tewr- fctfvms dfteaiity (such as menu! states 'downwardly causing' brain 
states to change;, then nornological emergence implies downward causation, whereas 
non radical mereological emergence implies only violations of mereological « 
Humran supmenience'-- the claim that the intrinsic and local physical properties 
of the basic pans of any given whole determine all the causal properties of that whole. 



(V course, if radical nicrcological emergence is true globally, then both nomologist 
racnee ^h hs 'downward causation ami phvtfciBsfn (the claim that the fumla- 

mal physical feels such as quantum states fix all the other higher-level tacts) are 
n _ [mread. reality as a whole in not divio^upintoadKcrete hierarchy of tcveLs but 

jp^anirTeiludblyrdational, entangled, coupled, c.miplc?(.4e|f-orgjnEangsy5tem, 

flroadk radical mcrcologieal emergence posits that the ordering on the complc- 
tv of structures, ranging from those of elementary physics to those of 
yjmphyMCs and neurophysiology, is not discrete Indeed, it holds that the inter- 

lions between *-uch structure* will be so entangled that any separation into 
level* will be conventional or contexiuaL The microscopic and the macroscopic 
mav he only eonlcxtually or ftctavely separable from one another. On this view, 
the divisions and hierarchies between phenomena thai are usually considered fun- 
djmental and emergent, simple and aggregate/kinematic and dynamic— and perhaps 
even what is considered physical, biological, and menial — are redrawn and 
redefined. Such divisions will he dependent on what question is being put to nature 
and what scale of phenomena is being probed. It is. true that science is divided 
into hierarchical descriptions and theories; given radical mereological emergence, 
however, this might be only an epistemologicaJ artefact of scientific explanatory 
practice. no? a fact about the world. The point is that neither nornological emergence 
nor physiealism can get off the ground if there is not some clear-cut intrinsic sense 
about what constitutes fundamental laws, entities, properties, etc 

It should be clear thai the only kinds of emergence that might usefully figure in 
arguments against physiealism and causal closure 1 are nornological emergence and 
radical mereologieal emergence. Put another way, nonradical mercological emergence 
such as quantum entanglement is perfectly consistent with physiealism. Nornological 
emergence and certain brands of radical mereological emergence entail the falsity of 
physiealism *nd causal closure. It should also be clear that everythinR just said also 
applies to trying to argue from emetgeinv divine action, free will, etc. 



The Move from Ontological Emergence 

to the Existence of God, Mental 

Causation, and Free Will 



This section involves a close reading and a detailed critique of Clayton's excellent 
attempt to move from ontological emergence to the existence of God, mental 
causation, etc. (See Clayton (2004; 203 *) for a summary of his master argument . j 



1 I define causal closure to mean that, for any physical event t, if c has a cause at lime 1, then < 
ha* a wholly physical sutncient cause at ft Or, put differently, all physical events arc determined. 
ir»v>frr j> they are determined, by prior phyvicjl events and the physical laws that govern them. 



«.«• torif ii should be kept in mind that w-jt3inut 
More we g* ■» ■»* ^^J^J^L an dL fiuth alone, .here „, 
admtmg to i^-JJ-JJ^^ God a, defined by Clayton and 

J , i U ?»M " Jrfcnd •«■ I*- W bcc.n.c h.rder «o defend a, j*«rf 

" fin ! cx^natory saps, although wen at the ideal end-point of scientific 

IZ^XS ^^n^tanV. can be defended, V* wiU also Jj, 

1 £ comes to defending option (». employ^ emergence as a premtss* a 

S P-F-— bWUK to be usdul it can be neither a hmm J or merely fa 

of the m**P data, nor an invocation of some additional natural 

Sf J^«3 L neTand novel laws of self-organua,^ that make God, 

existence ctn k» necessary irorn an explanatory perspWrve 

Chytort master argument presented in standard argument form is as follows: 

(Pit Ontotoocal emergen««f both .he m«tdogSou and nomological variety is a real feature 
rfi^SBSin S*ta of physics through psychology N^ naturalism.. 
iT M ^3?en«nc« are Homology emergent, such Out phylum and«u*l 
SSJS1C true; ** - reasons are truly ao, in this world (emerge AJNi 

2* S <n«*nt agents poffw libertarian -like free will. In short, folk psychology I* a 

S lETIL «w*e* namnlum can nplain the follomns thing* -all of which stand in 
need of ocptawto, especially given mat mind is a natural emergent: 

(A) what it new for a belief to be true and jiistified-the existence and Hfltffr 
tics of proposittonal attitude* as gi ven by folk psychology; 

(B) why the world is inherently rational and knowable by the exercise of human 

reason; 
(C3 how and why the universe produces human agents with the capacity to 

understand trie universe and form justified, true beliefs- 
ID) For good measure Clayton also throws in the following mysteries: why is 
there something rather than nothing? How is one to explain the existence of 
ethical focU, retigious experience, and the meaning of life? 
(P 5 ) Nothing in the natural workL not even emergent naiuralism, can possibly ever explain 

( H) Thut. the tad at ( AM W above tf either a brute foct or it has a non-natural explanation. 

I'-i Gren that it n highlv improbable for (AMD) to be a brute fact, then the most lArfi 
a -natural explanation is that the universe and the agents in it were .n some sew 

i leutkmafly designed to have these features. It therefore follows that God ■* the one wfco 
designed the universe to have features I AMD). 



^mergence to explain or justify naturalislkally the existence of cognitive agents for 

t 1K h [contra physicalism and causal closure) reasons ijwo reasons ire causes 

j c4 l|v however, their existetKe in turn leads to explanatory gaps that Clayton 

Inim* can be filled only by God. First, Clayton's argument employs ontological 

mergence to show that mental causation treasons as causes, etc.) is consistent with, 

j justified by, our best scientific theories: namely, those he alleges must appeal to 
loftical enlcr gcnce to explain things such as consciousness and mental causation. 
Second, he uses the alleged limitations of ontological emergence to argue for the 
explanatory necessity of God 

■flie argument in a nutshell is that ontological emergence Eawrrea physicalism and 
causal closure) provides for the reality and coherence of agents for whom reasons are 
causes; but the fact that such agents exist in turn begs the question of how (AMD) 
be explained. Clayton claims that even ontological emergence cannot explain 
(AMD); for fo* x * we nM ^ ^'°^' ^' s ar S tiiraenl embodies the tricky balancing act we 
spoke of earlier. Clayton needs ontological emergence to defeat physicalism and 
causal closure, thus producing cognitive agents for whom reasons as causes is 
plausible; but he must not grant so much universally explanatory ontological emer- 
gence that even (AMD) can be explained aaturalisucally. Wc shall have occasion to 
worry more aboui this knife-edged strategy as we proceed. 

We will now turn to an evaluation of the truth-value or justification for each 
premiss in Claytons argument and offer an analysis of its inductive strength. (Pi) 
asserts the reality of both mereologkal and nomologjcal emergence across the natural 
sciences. The latter, however, is much harder to proves and as we know, only the Litter 
constitutes a refutation of causal closure and physicalism. Clayton argues from 
enumerative induction 6o the conclusion of nomologjcal emergence (see his ch. 3>- 
Cascs from the natural sciences that he canvasses include conductivity, chaotic 
hydrodynamics, Ralcigh-Benard convection, autocatalysis, self organization of vari 
ous sorts such as the formation of snowflakes, Belousov-Zhabotinsky reactions, 
finite cellular automata, evolution, neural networks, ant colonies, the quantum 
Hall effect, quantum decohetence, and the Pauli Exclusion Principle. The only 
thing these myriad cases studies have in common is that they have ail been tagged 
"emergent phenomena' at one point or another in the literature; but the important 
question is what kind of emergence they represent. Unfortunately, none of these cases 
is an obvious candidate for nomological emergence or radical mereological emer- 
gence, and that is what Clayton needs to contradict causal closure and physicalism, 
Perhaps a case could be made that some of these examples do coastitutc nomological 
emergence, but Clayion does not attempt to make this case in his book. While t 
cannot possibly analyse each case in this chapter, what I can say is that ntany of them. 
such as finite cellular automata, obviously show no more than epistemological 
emergence. Such automata are ontologically deterministic, possess definite values, 
and in them each successive state, though unpredictable by us, follows logically from 

the rules and the antecedent stales of the system. Many of the other coses such as the 

quantum Hall efect. are good candidates for mereological emergence only: after all. 
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~n„ thai fe n«* to d.re-1 physicalism and causal closure, but he goes no 

5£d here. Z order for an example of emergence to count against phys.canan, | 
hi ,o be the ease that phpk* tor whatever the more fundamental physical theory 
h " Ls to be > can no. explain the example reductive,- . pnnapte-K any rate, cr* 
mU *t « In* trv to demonstrate thai «Ws is the case. 

.„ (Pal Chy»n«W« thai mental phenomena sucb asconsaou^sandniemal 
. nSia. tm, Kk- . much stronger or* for nomolugica mergee,. ^,k W U 
ntu.lv r.U« .hai «he natural *fc«« have as yet had very Utile success in predating 
and explaining »di phenomena what « need arc arguments that attempt r„ 
esublLJ, that the natural sdtt«S must fail m I^HKipb in such a que... Physical™ 
maintains that mental stales are determined by brain State, mrt the other way 
around, and that someday we wiU be Ale to fill in the story by moving from the 
neural correlate of mental state, I now allegedly being mapped by empirical mves- 
t.eation) to the complex causal neurochemical mechanisms underlying those mental 
Mt» In addition to eatunenitive induction based on past successes in the natural 
and neurosdenccs. phyaeaUsm believes the preceding claim based on several inde- 
pendent argument* for causal closure. 

Thus, assuming causal closure, men according to physicahsm. the only way m 
Which menial rtatM can be causal is if they are nothing but brain stales. However the 
problem with the argument from eoumeratrw induction based on past successes is as 
follows 

While there ate mne notable reductions (or partial reductions), for example, of thermo- 
dynamic* to satirical mechanics, claims of reduction are usually accompanied by a great dea 
of hand waving. And while each successful reduction provides some reason m Favour of 
physicalum. each failed reduction provides some reason against it- So this piecemeal approach 
is far from conclusive. I Lower 2001: 49> 

loewer is a well-known advocate of physicalisrn, and his point is that, at this early 
stage in the evolution of science i - l ■■ c iaBy cognitive neuroscience). neither side can 
hope to profit {or prophet! ) much from arguments based on past successes or failures 
of inter-theoretic reduction. Thus, what Clayton still ow« us are good reasons for 
thinking that consciousness and mental causation arc irreducible phenomena in 
principle (thai is. not determined by brain states) and that causal closure is most 
likely false. At the very least we need to be shown why the best arguments for causal 
closure arc neither inductively strong nor deductively valid (sec Silberstein 20o6i>for 
such an attempt). The assumption of causal closure is really the crucial issue with 
respect to physicalism, & it is the basis for most people's belief in physicalism. 

( P5) asserts the foil;- psycho logical picture of prepositional attitudes, self, free will, 
and mental causation. Forms of scientific psychology such as the representational 



Lit of which purport lo fflfiBtMa folk psychology while being realist about 
josftkmal attitudes— try to explain action and cognition without rex 
Kiblc sell, libertarian free will, or irreducible inlentinnatily. If C 
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hV these scientific venture, must fail in principle, then he needs to tell us why. Why. 
1 < mple. should we believe thai reasons are imdutibU causes of action? After all. 
»Oi th< identity theorist docs not deny that reasons arecauMS, 
*p . an j (p 5 ) assert that not even nomologkol emergence can explain the phe- 
,cna listed as (AMD) above. For example. Clayton says that nomologic.il 
Like cannot explain why the world is inherently rational and knowable 
h ewrcise of human reason, or how and why the universe produces human agents 
' 'ih the capacity to understand the universe and form justified, true beliefs. The first 
1 k is to get clear on exactly what it is he is purporting cannot be explained by 
Domokflcal emergence or any other natural feature of the world. An important issue 
„- j s . how is it that humans are so 'at home in the universe 1 , such that both the.r 
common-sense and scientific theories are so successful, i.e. true? Of course, iM 
r pposes , he 'miracle argument' for scientific realism which I ant perfectly happy 
u eranl Another issue here is why the universe is so induction-friendly. Finally, yet 
mother related issue is the problem of iniemionality-how natural language and 
thought manage to represent the world. Again, scientific psychology purports to 
answer the last question. 

These .ire all certainly age-old philosophical and scientific conundrums; how hard 
or easy they arc to resolve depends on ones background assumptions. For example, 
«jvm only evolutionary psychology or neo-Darwinian mechanisms as the basis for 
Lunation, then perhaps these questions cannot be answered. The problem with 
Clavton's strategy is that he never tells us why ontological emergence in Us myriad 
forms can explain the emergence of the classical from the quantum, the emergence of 
lift from physics, and the emergence of mind from biology, but <«nn*t in prmopte 
explain how human reason reflects the structure of the world. Keep in mmd that d! 
of Clayton* alleged examples of ontological emergence come from science itself, ana 
thus ontological emergence is part of the explanatory repertoire of sc.ence. Onto- 
logical emergence is not a failure of scientific explanation as suck n is a failure onlt 
of Kdwnw expbwtum. Clayton's entire book is presumably a testament to how 
ontological emergence can fill in the explanatory gaps currently let unfilled by our 
best reductive scientific theories. Furthermore, if ontological emergence 1S a real, 
scientifically tractable feature of the world that explains the emergence oi everything 
from basic physics, including conscious reasoning minds, then it is not dear what. .1 
any. mysteries in pnncipkm left to explain, in short it is not dear that *«**«« 
Jditioml problem of explaining the success of science. If there ,s some additional 
problem, it is not clear why ontological emergence and natural science cannot do the 
job. Is there any reason to doubt that in principle some day cognitive sc.ence could 
explain the success of scientific reasoning? 

Per (ft) and IP?) we see that Clayton's argument is a kind of design argument or 
inference to the besi explanation: even given ontological emergence, without Ood » 
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. v, 1 , exactly is .1 more likely .hat God. as defined by Clayton, exists 
.bar. il is th*l CAHDJ are brute facu? Notice that when the qra«cm « put .his way. 
,he defender of the God hypothesis cannot invoice .he fact of (AMD) as the answer. 

CI , -0041 seems to think thai .hex is some kind oi nmiMerMi divide between 

.he veil of human theories and conceptual schema*, on ihcone hand, and (be nature 
of reality on the other, but he never tells 01 ivty he thinks this lj>. 1771- Urtairuy 
philosophers such a* Putnam. Nagcl, and Flantinga haw worried about such dmJa 
over the years, but me worry is always relativized to a certain ^ world- view such 
« Putnam* foil of •metaphyseal realism 1 or Plantingas fed of the starkly n«- 
Danvirua* world, Bui by hypothesis Claytons world is a world of ontologieal 
emergence complete with allegedly irreducible self-organization, teleology, menial 
powers and final ca.wat.oru So while there may be tome things that even oniolog.cal 
emergence cannot explain, .here is no obvious reason to think that the inductm- 
ndliness of the un.vcrse or the powers of human reason are among ihem. 

My point, in a nutshell, is this: if we posit Claytons oninkigkaJ emergence, then 
wc do nol n«d God <o explain the induction friendliness of .he universe or ihr 
powers of human reason, and if we posit the existence of God. then we do not need 
oniologica] emergence or any particular naturalistic story to explain anything at Ji 
ulnmattty. However, positing the existence of a God that is profoundly powerful, 
good, etc raises tar more worries about coun.erfaetual worlds and possibilities than 
phvsics does. If such a God exists, then why would he wen bother creating a dizzying 
and complex physical world of forces, causal mechanisms, atoms, cells, brains, etc' 
Whv not simply create immortal souls and the divine equivalent of the Morru? It 
goodness, as opposed to, say. a good storyline is his bot.om line, then why nol mate 
creation exactly as it ought to be from die beginning? God simply does not need 
oniologicid emergence or any other naturalistic process or mechanism. If it is none 
rhelcss his nature to create with such naturalistic tools, .hen obviously .here are 
things, such as aesthetic considerations, which he values above divine providence, in 
which case the problem of evil rears its ugly bead once again. I f die end - point of the 
universe's evolution is morally and spiritually ideal, then why not f list make the world 
like thai from the beginning? !s doing so within Gods power or nol? Either way there 
is a problem for theism. If God can do this and does no., then we haw the problem of 



Tclvco -ewKv with it, .hat radically reduce-. Gcwfo explanatory power and prc.%. 

Jf ^'j J ^ 111 kinds of lrade-c.fi problems here thai God must face as well. For 
nle can God mak. .. world thai is Ihi.Ii truly open casmologieaUy and open in 
!S» of human actions, yet progressively evolving toward some fixed, divinely 
Tscn 'ideological end-point? Openness and a fixed ideological end-paini seen 
C heat odds with one another unless the point of the nmvtfK ts tnst to sec what wdl 
haBpen. which is tantamoi.nl to some cowrie science experimen.. Of course one can 
Vwavtgel out of such worries by reducing God's power and/or goodness but .hen 
one also reduces his explanatory power as well as his original appeal in icrms of 
providence, meaning, ideology, etc „ ,, . 

Of course perhaps God is just weak enough, and anu-providcntui enough «o 
deflate the problem of evil, yet jusi powerful enough and good enough to explain all 
.he gaps in our scientific theorizing: but we need some reason to believe this o.ber 
han wishful ihinking- Do we not now have a fine-tuning problem with respect la 
God himself? Why could God not have been otherwise, why this deity, not jhuronc? 
Ii.ii possible thai in light ofour experience* and investigations into reality vt€ ought 
u rethink the axiomatic assumption of such a deity? After all. there are deeply 
rdiaious. spiritual, and ethical traditions that disavow such an entity. 

While Claytons book does not focus on tradi.ional fine-tuning worries, perhaps, 
as manv have suggested, we need God .o explain ihe following: the values of various 
nhvsica! constants, .he fundamental physical laws, the init.al and boundary condi- 
tions of the universe, etc. One must be cautions about fine-tuning arguments for a 
variety of reasons, First, no matter whai one's ultimate explanatory schema is, a. 
bottom .1 is i-omg to contain brute axiomatic facts. That is, the ultimate explanatory 
schema will contain facts lhat themselves are the fundamoM fmms of reality, and 
thus beyond explanation by definition from within that schema. However, one posits 
■ multivcrse, God. or fundamental laws of physic* (a Theory of Everything), one » 
iters free to ask: whv Uui multiverse instead of some other? Whj. thai or any other 
God' Why those fundamental laws of physics as opposed to some others? If one of 
met of the preceding posits are the fundamental axioms of reality, then there simply 
is no answering the preceding questions about them. Even if one postts a »uh»e»e 
with all logical or physical possibilities actualized in it. or a timdess block world that 
neve, changes and has always existed, such posits would be the fundamental fact* of 
the world. The point is thai no allegedly ultimate- explanatory schema can explain _,ts 
most fundamental axioms, and thai includes theism. It is also an interesting question 
jus. how many features of the world arc brute facts. However, science >* **""» n 
should never posit superna.ural causes such a* God as explanations, and ,. should 
only posit .he muh.verse if all else fads. Otherwise, science is a ptton grvmg up the 
challenge of explanation and merdy positing the phenomena itself to be expla.ned as 

the answer. . - „ f 

Second. Imc-.uning a^mems aU presuppose that the phenomena in need of 

expknation-such as the fine structure constant or the bo-fricndliness ot 
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in optimistic mtu-indncbon about the future, w* can see how wrong we would haw 
been in the nasi if «* had given up on deriving the values of various physical 
instants and opted for God or a multivewe as an explanation The discovery of 
omnium electrodynamics provide* an excellent example of this. Could the values of 
the uriott constants hate been different in B block world? No, in such a world 
.thing is necessitated. Perhaps ours is a block world. 

Third, even if fine-tuning arguments do pr*v«l in the long run. there seems to be 
absolutely no explanatory reason to posit God in a multivcrsc, for what is then left 
lor God to explain? Lastly, in Claying world of oniological emergence with irredu- 
cible ideology. selfnirganuaUon, and naturalistic final causation, there might be no 
explanatory need for either tiod or the mdtivmc. Given cosmic self-organization, 
we have a raise diiemma between God, on the one hand, and the multivcrsc on the 
other, h is precisely the point of self -organizing systems that they can give rise to 
novel .nmpb behaviour with a high probability, without a central controller or 
without having to realize every posibility. Besides, invoking God as an explanation 
for anything just pushes the question back one (why God?) unless we are taking God 
U the ultimate brute £kl And it should be obvious that science cannot invoke God in 
this way unless all other natural cxplantory options fail in principle. 

One response to all these problems is to forgo the conception of God as a 
transcendent supernatural creator in favour of a more naturalistic and process- 
theological conception of a God who emerges and unfolds along, with the universe; 
this certainly «*ms like an obvious way to go, given Clayton** emcrgentisi con- 
ception of the world. Clayton considers this possibility at some length in the last 
chapter of nil Mind and Emergence, and largely reject* it for a variety a( rcasons. 
Indeed, given the conclusion of Claytons master argument that a transcendent 
God is the best explanation for the existence of all the things that cannot in 
principle be explained naturalistically— not even with nomological emergence— 
he U forced to accept God as a transcendent creator. He fully appreciates that he 
is 'trading mind-body dualism for theological dualism' 1 2004: 185). a dualism 
between a supernatural and transcendent God, on the one hand, and a naturally 



•uncn ol ntwons, such a theological dualism is not a stable position. Again, 
an try to combine the transcendent creator conception of God with the 
f -^ conception of an emerging God, hut (as is emphasized again in the 
^elusion) ihis also is not .in ohviouilp stable mixture. 



Conclusion: Future Directions 
for Theology, the Manifest Image, 

and Emergence 



Recall that thercarconly two ways 10 justify the belief in the existence of God a* defined 
y Clayton and company; (1) to show that God fills some explanatory lacunae that 
cannot even in principle be filled by science; and/or (2) to show that the existence of 
Gi>d is a* the very least logically and physically consistent with what we take to be our 
best scientific theories about the world- We learned that option (1) is quite hard to 
defend, becausconc has to demonstrate an in prmcfpk explanatory gap in present and 
future scientific explanations, which include all potential explanatory scientific re 
sources, such as ontological emergence and the multivcrsc- It is much too early in the 
game to know if God's existence will be required to explain any phenomena. We need 
better arguments than only God can explain the success of science, fine-tuning, etc. 

Employing emergence in defence of (1) is tricky, because one must thread the 
diemnu of mere cpistemic emergence on the one side {i.e. a mere, in practice 'God 
of the gaps' claim) and. on the other, a nomological emergence that makes God 
unnecessary by rilling in all the explanatory gap. We saw that crfabUshiog the truth 
of nomological emergence or radical mercological emergence Is necessary to defeat 
physkalisrn and causal closure, to ground downward 1 (mental) causation, and to open 
up the possibility of free wiU. We discovered that while epistemic emergence and 
non-radical meteological emergence are easy to establish, nomological emergence i-s 
quite hard to prove, inSO&r as It requires demonstrating an m prirtaplt explanatory ot 
ontological gap in a lower-level scientific theory. In short, if nomological emergence 
wtreiobe well established.it might obviate the explanatory need for God; and if it were 
not to be established, then we are stuck with causal closure ^ndph>^calisrn, the truth or 
which abo negates the explanatory need for God. Of course, there might be just enough 
nosological emergence in the world to defeat physicaiisrn, but not enough to eclipse 
God-one might call this theism's nomological emergence fine-tuning proble. 1 

The best candidates for nomologically emergent phenomena arc conscious mental 
processes. First, however, one must defeat the various arguments from causal ctosun 
and try to establish that not even fiiture mind or brain science will be able to explain 
consciousness, action, or cognition without appeal to nomologically emergent 
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existence of God and immortal soul* with free "ill are logically or physically 
incompatible with scientific evidence. However, » science eom« to explain more 
and more option fc) becomes more and more- uncomfortable—though never 
completed untenable For example, even in a futuristic world m which reductive 
ncurosciencc can predict and explain the behaviour of an individual with great 
accuncv substance dualism can stUl maintain that immortal souls bear the same 
load of relationship CO brains as light does to movie projectors. Once the projector 
(the h«in! ceases to function, the light (the wall "* «"« again free to roam the 
netherworld- The free soul is no longer tethered to the Earth-bound brain with its 
sensory and cognitive processes. And regardless of the explanatory potency of any 
future neuroscience. one can always maintain parallelism 01 divine harmony as the 
explanation for the intimate relationship between brain and soul. For that matter, 
phvsicalism is logically compatible with theism— though it is hard 10 imagine why 
God would create such a world or what role he could possibly play in it. 

Here are a couple of suggestion* for those theologians who are not content with 
option (;l First, for now spend more time trying to defend the manifest image of the 
self and agent eausaiion. and Uptime on directly God-related Usucs. Spend more 
time trying to refute empirical considerations and no-go arguments aimed against an 
irreducible self, mental causation, and libertarian free will. If the reigning paradigm 
consisting of physieaKsm. causal closure, and rcductionism is to be seriously chal- 
lenged, much more philosophical and empirical work needs to be done to establish 
the existence of iKimologieal emergence, radical mereobgical emergence, or 'down- 
ward causation - . That is. one must make the case that there are deep, in pmciplt. 
empirically grounded reasons for thinking that phvsicalism and causal closure are 
false. This is the work that Clayton is beginning to undertake in his important book. 1 
am only admonishing him and others to keep going with this focus. If one cannot 
even establish the existence of mental qua mental causation, then what hope docs OIK 
have of establishing the existence of God? 
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flavton deserves much credit for adhering to Templeton's approach m his the»- 
icical quest. One cannot practise the humble approach- 10 theology by axiornatic- 
jv assuming the existence of a particular kind of deity and then bend over 
backward' to interpret all the empirical data to fit one's preconceived conception 
of God. Maybe no such entity meeting one's own preconceived description exists. 
According to humble empiricism, as we might rail it. the question of the existence of 
nefc an entity is an empirical question to be resolved by science and direct mystical 
experience, not by wishful thinking, institutional authority, or 'sacred texts' that are 
pot themselves justified by anything other than themselves. By analogy, ii would be 
wrong for a humble empiricist in a philosophical 01 scientific venue to assume that 
phvsicalism is true, rather than letting open-minded empirical investigation resolve 

the matter. 
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Introduction 



Oniologkal reduetionism has long dominated the sciences and intellectual life more 
broadly It holds that a 'final theory' in physics would, in principle, suffice to explain 
3 J] natural phenomena, and that, ultimately, the entities of such a theory, like quarks 
with their properties of spin, charm, and charge arc all that actually exists. Recently, 
however, a mounting challenge to this hegemonic ccductwninn has been focused 
around 'emergent' entities. On the one hand, philosopher* and a range of writers in 
sdence-and-rcligiort have provided new theoretical resources in anti-reductionist, 
enurgentist' views of the structure of nature. On the other hand, a parade of 
cmuient scientists, from disciplines as varied as condensed matter physics, evolu- 
tionary biology, the sciences of complexity, and cognitive science, have all argued that 
their empirical findings provide actual examples of 'emergence' in nature. 

However, despite the range of evidence supporting 'emergence; the dauu of 
'emergentist' scieniists, such as Philip Anderson. Robert Laugyin. Stuart Kauffman, 
lames Cnitchfield. and others, have made surprismgly little headway against redue- 
tionism. The reason for this. 1 will suggest, is that the deeper underpinnings of 



1 am grateful to Philip Clayton for comment, *nd to the Templelon Foundation for their 
wipport for the Oxford Templeton Seminars on Science and Christhniiy during which lit 
research for this chapter wis completed. 
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mM jajl-dh. l«W tmcrgcn cel *fc on,, tpfe Deed to comidct 

mclJr hvMca] ■««« '"J^ e mvc ;, „..„„,, rigbdy disparaged by the FwitMas, 

bo, Bn stead "JSjljMi «sues a* they arise within the sciences themselves 

1 S £ making . key 2** to one of .he great intellect 

^ ( ZZ T the praeUcal necessity of a mc.aphysics of science in *e £ 

,hv h.^thtrnp .he Kklltifk findings that are replete Kith on.olog.cd 

eL ,.d K rrovi^,^ o tehtal framework' in .he rneiaphvna of science to 
excepts ami by 1*°"°"* ^ |1|uminalc how onlologi<al 

^T„ .he second section will then be l- "lurnina.e how « , » on emergence .« 
ncc-.nd-reliB.on. as «tfl U .n o.het areas, have a>1 been reacting to the dpfag, 
S on,dogi«lredue.ionism by offering compel* accost, ,r, the ^ cf 
.^^mj'mmi^l framework MilhM .here are atlea* rtrer compenng 
^emergence, each servmg a very different P~ I wA also h.ghkgh. a 
^o„d important use of the on.olog.cal reduaion.sfsmc.aphys.cal argumen.. For I 
wdi show how » h» been used to argue for the impos^bib^oi one of .he three types 
of etnersex.ee and hence to for* us into a dichotomy of options: acccp. aha 
ontologkal reduction.™ or an ant, physicalism" which den.es thai the natural 
*x,rldT* comprehensive compositional hierarchy. Finally. and perhaps "»• - 
portanilv 1 will iho* in the ihiid section of the chapter .hat the reductions 
metaphysical argument « actually invalid, and that .he third type of emergence b 
possible after all. By not explicitly addressing metaphysical .ssue* w the sc.ences. 1 
will argue th*. recent wri.ers have coosequendy Men into a false dichotomy of 
OBngcmut options. For .hese researchers have not appreciated that our problems 
arise from 3 tried of incompatible theses which actually allow a m-ehotomy of 
competing emergentist solutwns. Most in.erestmgly. I will suggest that ih>s mitd 

i E.,- Ut tl» bat esisting imroduaion to tbi* pioneering philosophical work on <ht 
mrUphj-MCi of jcienc* is prtwided by Brian Ellis (aooi). 

I ua ..nlv going .0 be concerned with omtological notions of emergence. Hir *«w 
surveys cowing both senunlic/epUlemic and onlological notions of emergence, *« *ar. 
Gulick (aoui I or Silberrtein <moj I. Pot a review of uses of emergence in .he rather ditjnem 
debato over comciottsness. see Stephan (1999). FinaBy. for surveys of hirtoncil forms 01 
emergrn.^m, «e Wtf, wide-ranging (.Ml!, McLaughlin (.991). arul tlillelt ifonhccmmgW, 



njtlll? Uil tfW a^iv«*^"* fc «-■■••-••■»■■« 



^dcrslaoding rhc 'oTWtgeKe' ideniified by working scientist*. 

confSuding, I will briefly note the resourirn thai ictcnl aunutits of Vnwigcr 

" idc ^ or theologically imponant topic* such u ihe njlurc of persons or divine 

r iK>n. KovKWf, the focus of my chjpicr will be raoUteJy upon the mtaphyna of 

f &v lhc end oi my worfc I hope to have convinced ihtf reader thai this focus U 

ippioprivte one not ju&i for a chapter, but aha for the broader field *f science- 

J ^j.rd.rtion in the coming decade As we look more and more to the sciences for 

Lip in understanding ourselves the BflfrCW. «nd even our LoncepEions of the 

divinft 11 becomes imperative that we explicitly address the ontology inherent in 

jeje^rific findings Recent work in scicnte-and religion has H«ed a pioneering 

uail in * fe Tt ^ ard " bul my final condu5,on wB ^ ^^ Wc ffiWI comimic to P^^ on 
^ith this work. 



Ontological Reducttonism and its 
Hidden Metaphysical Engine 
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Scientific Findings, the Structure of Nature, and the 
Metaphysics of Science 

Perhaps the mos. stunning human phenomenon of the last two centuries has been 
the rise of the sciences and the staggering expansion of our explanations of all aspects 
of The natural world, from molecules to manic depression. These scientific investi- 
gations have given us a detailed, integrated account of such phenomena, which is 
often based on our understanding of the entities that comprise then*.' Com.dcr, for 
instance, a familiar case from materials science and chemistry. Wc know lhal. under 
appropriate background conditions, when a cut diamond U dragged w.lh pressure 
across a pane of glass, then .he hardness of the diamond will produce a scratch .n 
the glass. The sciences have explained why this occurs in terms of the parts of 1 
diamond, their properties and powers, and the mechanisms lh<y ground- 1 rudely 
put. carbon atoms have the properties of being tighdy oonded to each other m a 
lattice structure and re.ain dicir relative positions even under high pressure; thus, 
when such bonded carbon atoms are pressed upen gkss molecules, the la.ier are 
caused to change spatial position relative to each other and no. the carbon atoms. A 



« During my discussion ( will u* the .erm 'entity' (0 refer genericalry .0 power relations, 
prupenic-s events, processes, and individiuU 




men, A* Kctemsifl crftke diamond etching the £* 
simile cans, ftl *««d «■ our understanding of comfmteml relation*. w 

■ , , because Clio- qiucHv show how comprehensive nidi composihonal rcl.iuom are 
ZSZSZX* ^ *■ psychology states «d MM«^ ^ conq^d 1 by 
Sn are*. 2 fl»C Utter are themselves composed of collects of cafe to 
1 which - in .urn <omp*s«l of cellular s^ctures like ,on channel, , w„,c„ 
aKcompoacd Of conn*, biochemical molecttte hfce protein Milvumts. which m 
ifcnwlv* composed of atoms, which arc composed o! the subatomic cmnics 
Mud.cd by P hv*k* Suvh cwnptehcnM.c eompwhional hierarchies arc now to be 
S feffl««« of the sciences. Nonetheless, despite th,it obviont important* 
^DPhm of .cicAce have paid relatively link- MtoMttl to composmonal rck^ 

tionv nUumaWr dw * ** » in 5 cnil f intll,cncc rf 1he f Mtovfatt l fanUKIS P nMcr *' 
tion of n>. I l ** Happily, ihi* situation has recently begun to change and we can 
li* recent philosophical wA on the metaphysics of science to sharpen our picture of 

such compositional relations. ... , 

To nuke our d^u^on manageable, iftd because they have been the primary 
focus of recoil debate I will focus simply upon giving a 'minimal metaphysics of 
science framework fOT properties and their com positional relations. We therefore 
need an account of properties m the sciences, and wc can find one in the causal 
theory of property developed by Rom Harre and E. H. Madden (1577). Sydney 
Shoemaker (19R0). and others. I will use a variant of Shoemaker's account, according 
to whkhapropcrty is individuated by the causal powers it potentially contributes 10 
ihe individuals in which it is instantiated. Thus two properties are different when 
they contribute different powers under the same conditions. For reasons that will 
become apparent below. I will be concerned with properties I term 'causally effica- 
cious'— thai is, properties whose instantiation ■icNidh' determines the contribution 
of causal powers to an individual. (In addition. I will take events to be the causal 
rebia and to cause in virtue of their properties; though I shall often refer only to their 

properties for convenience.) 

With the eausaJ theory in hand, we can now return to our case of the diamond 
and the carbon atoms to illuminate the compositional relations between the prop- 
erties of these individuals— or so-called realization relations.. As 1 noted earlier, with 
the dianwnd ihe properties of the carbon atoms, such as their bonding and align- 
ment, play the causal role' of the diamond's property of hardness; basically, the 
lower-level properties together result non-caiually in the powers of the .realized 
property- Thus, using such scientific cases and the causal theory- of properties, we 
can formally frame the nature uf the realisation relations found ihroughout the 
sciences as follows: 

I Realization! Property/relatioii instanced) F a -F, realize an instance of a propertyG, 
in an individual *. ifattdonly ifshas powers thai arc individuate of an instance of G 



RjMcallv. realiwr properties contribute powers that oVrWittffK that the relevant 
{dual has ,nL * powers individuative of the realixcd property. And we should 
Eullv mark that this detcrmin»tfen relation is not temporal in nature, since the 
.tnl determination involved in realization is insununeous, does not involve 
!L,Hy distinct entities, and docs not invulve the transfer of energy and/or 
he mediation of force. Realization is thus not a specie* of Causal determination. 
* nee causal relations are temporally extended, do relate wholly distinct entities, and 
4n involve die transfer of energy and/or the medbtion of force- In contrast, realiza- 
Ls an example of what we might term 'non-taitsaV determination, like the 
elation* between the individuals bearing pan-whole or constitution relations, ot 
the implementation relations hetween processes. 

Our account of realinttion in the sciences will allow us So illuminate a range 
of important issues, starting with two key theses that each lave very strong srientifk 
sypport and which are at the heart of recent debates. Wc have seen that 
scientific evidence apparently reveals the existence of a layered world wherein 
powers, properties, individuals, and mechanisms form a compositional hierarchy. 
And this implies that there arc other entities than those studied by physics. The 
resulting thesis might seem too obvious to be worth framing, though we shall shortly 
wc that it is highly contested; I will call it 'Higher Ontology', since it concern* th* 
ontology of higher-level sciences: 

j Higher Ontology) There are higher-level properties, and they arc causally efficacious- 
Higher Ontology expresses the claim that, in addition to the properties of spin. 
charm, and charge had by microphysical individuals such as quarks, the findings of 
the special sciences suggest that the world also contains higher-level properties such 
as being hard, being diabetic, having an action potential, believing that New Orleans 
u humid, and many more. In addition, we have seen that our slowly accumulating 
idcntitK evidence has made it steadily more plausible that the natural world is a 
comprthffisive compositional hierarchy wherein ofl properties are realized by other 
properties, and ultimately by the properties of physics, and wherein all individuals 
are constituted by other individuals, and ultimately by the individuals of physic*. 
Such evidence supports our second thesis, Thysicahsni: 

(Physicalism) All individuals are constituted by. or identical to, microphysical indi 
viduals, and all properties are realized by, or identtcal to. microphysical properties.* 

Physicalism simply makes the daim that the natural world is an alt inclusive system 
of 'compositional levels. At least initially, the truth of Physicalism and Higher 



* I have defended this account at length in tny 200M. lOOja, and mipuhti*hed. 
► Throughout the chapter the meanings of 'physical', microphysical". and non-ph>^cal" 
jxp ihwe defended ji length in Crook and Gittrtt (2001). 
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The Metaphysical Argument for Ontological Reduclionism 

inukoicil reduction*." is an ertiemcl) rtdfcal view. Ii entails that. 

M« « thoi w of tt* dianeteri** rughcr-lcvd propm.es of sut h 

•ndmwus > . llcvinR lha , Ncw Orleans is humid. Tins a a shocking vm* 

SE13: On^ tM. buLdtn.u P on ,he pioneering wo* cf 
S philo^phcr Jacgwon Km mi *ing 9" m^.m.l metaphyseal framework, we 
am no, fflummM. *h>, a** .he to century, onto opal reducuorusrn has been so 
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...ciWv take .he fen. of an argons, from vmphestf. cr on.olog.cal par^om-, 

I proceed, « follow. < Agam. I will focus on property, bu. we should note that 
.here « rimilai argument for individuals and processes.) 

IT* rcdurtonto wdJ argue thai i. b ontologically profligate to lake any realized 
Prt instance «' determine .he contribution of causal pqwos, and hence to be 

LU envious, >» addition .o its miter property instance*, lor .he red,™*, 
daims that, pven the nature of the reaction relation, m can account for rff the 
causal powers of individual* simply by using the contributions of pmvers by the 
Mfiartoltances of ijkk individuals Coi by their constituents), rather than also as 
contributions from realted iraiauee. Bu. we cannot account for alt causal powers of 
bdhiduals simply as contributions by rained properties. If we assume that the 

•ul kmos of fodlvtduafe axe not ovwdrtrrmincd. then .he cnt.C, appeahng to 
Oaam's razor, argues thai we should accept .he existence of no more caroaUv 
efficacious properties than we need to account for the- causal power* of tndmduak 
The proponent of this simple argument thus concludes that we should accept only 
tha. renter property instances contribute powers to individuals, and hence only that 
reaiter instances arc causally efficacious. But it is also plausibly .rue thai the onh 
properties .ha. esist make a difference lo the causal powers confuted to individ- 
uals We may thus further conclude that .here are only rwtew property instances. 
But .f Physkalism us true, then all properties arc realized by mictophysical properttes- 
Thus we must conclude that die only properties that exist are the fundament 
microphyskal realizcr properties. 

To capture the generality of the resulting reductionist challenge. I will refer lo ihu 
reasoning as -.he Argument from Composition'. Such ontologic.d arguments cm 
easily be found jus. beneath the surface in many prominent defences of reductionist 
such as Steven Weinberg's Dreams of a final Thtoty (1991). Once we appreciate the 
nature nf the reductionist's primary argument, we can explain why such reductionist 
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For. given she scientific evidence for Phyticalism. [he reductionist's metaphysical! 
L \ n • v -.hows that wc should not accept Uic existence of any higher-level property, 
nd beft« An Y "" ybim ' r ° rni «f 'nncigmKe*; thi% Brgumi ni i largely unaiTcctcd bf any 
further empirical evidence wc might kfcntify. 

Wc can now also clearly dinern some of the d.tnuge done by the PosiiiviMs 
--ascription i'l nielaphysia a$ an appropriate object of study for phBosopb 
LiciKe. TkaditiontDy it w» one task of philosophers, and especially philosophers 
if science. .0 carefully articulate and iat» the metaphysical notions inherent in the 
sciences. .AdJre^ing the rrtluciionis.1'* mctaph)-Mcal argumcnl, at least initially, 
-karly involves a metaphysical account of the nature and implications of tompov 
inomJ rdfltians like realintfoa But since philosophers of science have recently- 
shunned such projects- the implicit arguments lhat drive one of the most important 
iniet^eiual doctrine* of our times, ontological rcduclionism. have ihus gone eritic- 
allv luiewuniotd. The philosophy of science bequeathed lo us by the PosilivisLs has 
arguably thus done a grave disservice to the sciences and to wider intellectual debates. 



The Hidden Battles over the Varieties 

of Emergence 
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In this section I will show that rcceni emergentists are arguably unified in two 
respects: emergentists all use their accounts of emergence 10 react to the metaphysical 
argurnenis for ontological rcductionisro, a.nd they are also united by a tacit commit- 
ment to the metaphysics of science as a key step in this project. I will nonetheless 
&OT that, although joined in these respects, emergentists are divided by Ubuuics 
over their substantive ontological claims and defend a variety of incompatible, 
compering notions of emergence. Given the contested nature of various notions of 
emergence, there has been a corresponding tangle of terminology: for eNample, the 
lemis Weak and Strong' are used to refer to differing notions by writers. Elsewhere 
I have used the terms Weak'. 'Ontolagicai; and Strong lo distinguish the types ot 
emergence. But to assuage concerns about usage, and to avoid contusion. I will here 
usually refer more neutrally to 'W-cme^crKe, O-emergence'. and '^emergence. 

More importantly, I will demonstrate that recent disputes are not merely about 
words, but reflect deeper ontological battki. In the Am subsection we will see that 

W emergence is a tool of ontologies! reductionists which they use to ameliorate 
their own difficulties. In contrast, in lhc following subsection wc will see that 
'O-emergcnce Ls used by anri -phy?k?lLs!* to frame their response to the challenge 
of ontological rcductionisnt Against this background I will then show in the 

third subsection how these two groups of emergentists. and many others, unite in 



Z to* including those .n science «d "$&*> J«" - oftcn ^° ed *" *" h ' 
dich(OTOf opii«in«d U ctiDni«ii or nn.i-physKahsm. 



W-Emcrgencc and Reductionist Apologetics 

Wh*1 I * ,i( tec* Weak' mergence or more usually ' W-emeiserwc'. fa a pankular 
™ d PlkropUpWIy **** property that «feo has «ru.n *«»« feature, !„ 
rTrt.cuJar. the law statements and/or cxp!a~ and/or -theories that hold of a 
W-*mc«ent property cannot be derived from the lavs and/or explanations and/or 
thclrie/ot mkxU-cv Hm though ontolo^Hv a *-cmergen, m fc 
^rnatclv related 10 micmphv.cal pmpciti* (bang «h«d by themj the law 
statements Ctfta Kiwi* «»d ftwries concerning this properly nonetheless float 
free from the bw rttfMMI* explain tons and tteofte concerning u.s realize* 
property rheibftwins criierion provide - useful target version of this concept: 

-triicrian I A property instance X, in an individual s. is W -emergent crdy if{\) X is 
a mknu^icnllv realized property instance; (ii) the law statements t.incbor theories 
d >r explanation. Hue of X cannot be derived from the law statements {and/ 
or theories and/or explanations* holding of the mkrophysical properties which 
realize X: and (ii) all microphysical events are determined, insofar as they arc 
determined. bj the lam of physics applying to simple systems 

I should mark that this only gives a crittrum for ibis type of emergence, rather than 
idling u> what is constitutive of it. For example* it orTers only one necessary 
condition for a property to be W-emcrgent; plausibly there will be other conditions. 
My goal in offenr.p this criterion, and also those for the other concepts of emergence 
is wmply to highlight the core feature* of the relevant kind of emergence. 

W-cmcrgence provides a vital tool to the ontologieal reductionist.* The primary 
obligation of the reductionist in supporting her position is to explain away 
«he apparent scientific evidence for Higher Ontology outlined in part i. Using 

mergence, the reductionist can argue that the appearance of causally efficacious 
higher-level properties is merely the result of the ffpisrermr autonomy that charac- 
±a VY-emcrgan properties. The fact that the law statements ( and/or theories and/ 
or explanations) concerning W-emergent properties episremkall) tloal free from law 
rtementJ, etc. in physics grounds the ontologieal illusion thai these layers of law 
statements (and/or theories and/or explanations) pick out distinct layers of entities. 
But, argues the reductionist, the Argument from Composition shows that there are 



* A number of writers have tried to use VV-emergcnce to pursue other goals, in particular 
the task of esubbshing'S emergence ', whow nature I will examine shortly. Elsewhere I haw 
argued II kegth that such wes of W-emergrnce are misguided < sec GLIIctt 2002b). 



reducQOn^l *^« try to provide an apoiogciics lor ner posmon. 
The reductionist defender of W-emergcncc thus accepts both the validity ma the 
ndjtess of the Argument from Composition, and hence abandon* the truth of 
Mi ihct Ontology, hut sugars this bitter pill by purming 'he metaphysics of science to 
riiailatc the features of W-emergence- Recent exphm .idvocaro of VV-emergence, 
± just this type of apologetic strategy, have been the philosophers of science 
1 won Kim (1999) and Mark Bedau 1. 1407 1. We should note, however, that although 
W-emcrgencc provides a way for reductionists to make their view more palatable, H 
noncthefcss faces deep problems. For we do have powerful evidence supporting 
Kicher Ontology from the sciences and our everyday Bvtt. F<»r instance, is there 
rpJrv no property of being diabetic, or any of the other properties illuminated by the 
special sciences? And arc there truly no compose individuals— for example, do we 
really not exist? 



O-Emergertce and the Anti-Physicalist Solution 

'Oeinergent", or 'Ontologicath/' emergent, properties are starkly different from the kind 

of emergence trumpeted by ontologieal reductionists. For the central features of an O- 

emefgent property arc, fir*, that such a property is instantiated irt higher-level indi- 

^jnalstwiKthcrphysicallyconstinnedornon-physk^i 

O-emergent property ts an unrealized i.e. uncornposed, and hence ontologrcaUy 

u uUmental property, albeit a fundamental property found in a higjier-levd individual 

Vk can capture the heart of this notion in the following criterion: 

(Q-criterion) A property instance X, in an individual s, is O-emcrgent only if{i) X is 
1 rantiated in i. where this individual is either constituted by microphysic.il indi- 
viduals or is a non-physical individual; (it) X is an unrealised property; and (til) X is 
causall} efficacious- 7 

Ibis criterion has the merit of covering paradigm examples of O-ernergencesuch as the 
accounts of Philip CLayton {1997. 2005). Tim 0"Connor (1993). Tim Crane (2001), and 
William Haskcr (1999k amongst others. Once again, by articulating the notion of O- 
eioergenco, these writers are implicitly pursuing the metaphysics of science. Philip 
Clayton nicely illuminates the significance of the O-emergent properties wtoffl, referring 
io O-emergence, he argues that 'theology does not need to embrace eithtr a tad 
dualism of mind/soul and body orthe physcalism that is widespread among sdenc *s 
and phUosophers today. The theory of c^c^e>ifpr^p£r^rt forms an attractive vidrtWu 
between these two poles of the discussion (Cbyton 1997: 247= emphasis original). We 

» We need to mark the two types of i-adividual— phj-sically constituted and non-uhysKal- 
because O cmergentivrs diverge over whedicr both properties ami individuals emerge, hence 
generating fundamental non-physical iudiriduals (Hasker), or whether properties atcne 
emerge (Clayton, O'Connor and others). 



canapprttiarct-'isjiuii*!' ,, 
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WO emergen, properties « tad «* "V individuals stucl.cd Ivy the «**«] *»„ , 
whether the* farfWaMb an constituted of whether they arc fimdamcn.al. nor,- 
pfapial MMo* Tnrsc twin future, uf Oemergem properties allow then, to 
IuL, r , ,hc truth of Higher Ontobgy in the face of the ontolog^a! reduaiomstv. 
dufcner ' rVT. facing unrealized O^mcrgcnt properties are unexposed propertic, 
bine , , u wde the comptMiliimd Wenrchy Arming much of the natural world, and are 
.cqumtrv unaffected hv the Argument front Composition I Ik character ofcondi. 
rinti l,i) is thus u«d t» .mire the In.th of condition (thl. 

1, b m.P«rt am to now. a^ «v .halt see in the next section, that O emergent. sts thus 
accept the val.ditv of the Argument from Composition. They accept that ./ fa 
prcrnivM-> are true then its conclusion must •!*» be true, hut the)- react to the 
Antumctti bv Jcnring the truth of one of its prcmiv.es. viz. Physicaiism, m order 
to maeiw the truth Of Higher Ontology. ©-emergence is therefore a key weapon of 
what I «:ll tern ..nt.phvsicalism*. And we should mark that, like W-oncrgentists, 
O-emcreeittuii lace grave difficulties from our scientific rwtence. In this cue. the 
crtul wicfltific support for Wiyskal'sm is the problem. For example, we hove 
sood evidence that there are only four (possibly three) fundamental, i.e. uncom- 
d HM.es, all of which are physical. But s.nce they are pUyskally uneomposed hut 
W physical effect*, if O-emtrgeni properties wist, they would basically constitute 
further nort-phvNK.,., rmiament,^ i.e. uncomposed, forces (see Gillett looii. and 
iook for detailed versions of such criticisms). In this and many other respects, ihe 
anii-physkalism based on O-cmergencc thus faces grave conflicts with the range of 
scientific evidence presently supporting comprehensive composition in nature, and 
hence the truth of Physicaiism. 



The Unholy Alliance, its Dichotomy and (Charitable) 
Reiriterpretations 

The reductionists and atiti-physkiltsts who are the primary proponents of W- and 
O-emcrgcnce respectively agree that the Argument from Composition is valid. 
though they disagree over how to react to this argument. As a result of this 
underlying agreement, W- and O-cmergemtisu unite in what 1 will call the "Unholy 
Alliance* which trenchantly rejects the possibility of 'S-emcrgencc' (or what I have 
elsewhere termed Strong' emergence I. It is now very simple to provide a criterion for 
S-cmergence and to sec why the Unholy Alliance rejects its wry possibility, insofar 
as any property of which Iwth Physicaiism and Higher Ontology hold true is 
S-emergcnL My criterion for this type of emergent property is thus simply: 

• For an O-emergermst the term higher-level' m Higher Ontology should be read as 

meaning 'property of j ennttiiuted or non-physical individual*, rather than "realised* 



li/cd property instance; and Cti> X h causally ctneacious. 

The iheorctic.il quata* About S emergence should be dear: the Argument from 
. „j,i on puWively shows that S-emergcnce cannot exist! If one accepts that 
. Anient from Composition is valid, then a property cannot simultaneously be 
~rffe«3 imrfta efficacious. The proponents of the Unholy Alliance have thus argued 
,hat S emergent properties arc like square circles: they simply cannot be— -whatever 
our empirical evidence might superficially suggest * 

A number of writers in philosophy, in the field of science -and -rehyon. and 
-specially in the sciences have apparently championed S-cmcrgenee over the : 
tjniury Indeed, there are clear reasons for the popularity of S-emeTgenvc since it 
\ Jo to accommodate all of our scientific evidence— both the findings about the 
minotehensiveness of composition thai support Physicaiism and the evidence 
underlying Higher Ontology. S-emergcnce therefore potentially overcome . t'n I I 
tallies facing both the reductionist's W-emergentism and the anti-physicalist's 
O-enurgeniism. A typical, proponent of S-emcrgeiKe, and perhaps its most sophis 
rented philosophical expositor, is Samuel Alexander (1920). «* early emcrgentist 
who. in the 1920s, defended the efficacy (and hence the existence) of chemical, 
biological, and psychological properties, even though he cxplidtlj look these prop 
er ties to be comprehensively realized by microphysical properties- Alexander's idea 
ms that the fundamental microphysical realizer properties were what we might term 
'conditioned* in nature. That is. Alexander suggested that the microphysical retliZHS 
only contribute certain powers, and hence behave in particular manners, wften wrier 
terrain cfrri/lifio-.J-Jpecifically. the condition of being in composites, i.e. realtang 
certain higher-level properties. Similar ideas arc found in recent writers in sc.ence- 
and-religion. such as Arthur Peacocke(i990. 1995. '999 I and Nancey Murphv (Brown 
a a\ 199S}. and peppered across the work of scientific defenders of 'emergence such 
« Philip Anderson (1972). Robert Laughlirt (2005). lames Crutchficid el «t 1 1986). 
Jn d Stuart Kauftman (.995*. For example, all of the latter scientists have suggested in 
varving terms, that they have empirical evidence showing that the natural work! is 
conditioned- where components behave in certain ways only under the cond.tum ol 
being in certain composites, thus apparently supporting S-emcrgeacc and explicitly 
arsuing that ontotagical rcductionism must be mistaken. 

tn response, members of the Unlwly Alliance, who have long dominated theoret- 
ical discussions, routinely charitably reinterpret' the claims of these past and present 
proponents of S-emergence. Alexander** case is typical. Since the Argument from 
Composition pUtatively shows S-emergcnce to be untenable, recent m<rsM 
•chariublv Tcintcrpret' Alexander as some ^thcT type of emergcntist. 
(WQ9) and Mclaughlin u 99 i) interpret Alexander m an O-emcrgcntist who accepts 
Higher Ontology but abandons Phpicalism. whilst O'Connor (.994) and Oayton 

* Perhaps the strongcM of these arguments is provided by Kim I iw!. where he refeiv , 
S.emc. K rnce as -synchronic emergence; and argues that it is quite l.tcully impossB*. 



diet Oniologv whJ* endorsing Phvsu ihsn,. Dcsprrx Wl explicit MWemem 

feconirarv «h.« m,rr,kr« of the Unholy Atom, - .1 " Kl^wJer Jia, 

«»not he an S-enwgenfal (ihouph what else he might be k oMoash/ , Hide 
unclear 1 ) '» And similar 'dwrtoMe roin1«pfel.inorn, whether oven or nor, are 
DKttd .«.t to the other defenders of S-4-roerger.ee as well. In science and religion. 
Arthur Pwcoctois consequently widely reinterpreted »* holding the ant vfcwejf ihc 
natural WttU as O ctnexsoitist-ssuch as PWfip CI*yKMl, tfcjpiM KacocfcA explicit 
...mm.mwni to the lfft of comprehensive comrxwitiori.il hierarchy in n i|UK 
ted hv 0-cmers.-ni.Mii. Such dfflritaMe reinierpreution also extends to the 
many wurkinj Mi*u who ar^mitly defend S-cmnBcme. Regardless of their 
empirical findings, the Unhoty Alliance tells us that. ..* with Alexander or Pwcocfce, 
«w cannot take these JricntisB ■<' their wri however much they protest, they miw 
R ,|; una O- or W-cmrTgentists-*iih<;r implicitly atandening PhysicaLism or 

endorsing rcductionUm-since «C know thit S-cmergcnce is impossible. 
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The Possibility of S-emergence 
and the Basis of the False Dichotomy 



1 will show in thi* section that the many scientists and others who have been 
annctcd to S-emcfgciK* have wrongly been dismissed I will argue in the first 
subsection that S-emergence is possible and that the Argument from Composition 
u. invalid- In the second subsection I will then diagnose why writers, have failed to 
appreciate the latter point*. In particular, I will show (hat these mistake* arise from a 
deeper failure 10 appreciate That three theses, rather than two, arc incompatible — 
thus obscuring the fact thai we actually haw a m^diotomy of cmcrgcntLSt option, 
including S-crocrgcnce. 



The Nature, and Possibility, of S-cmergence 

As we have seen, theoreticians and scientists have all thought thai S-emergence is 
bound up with the fad that the fundamental analogical components arc what 1 
earlier termed conditioned' in nature. In examining whether S-emergence is pos- 
sibk. I will therefore follow the lead or these writers jnd explore a conditioned' 
scenario. That is, I assume, first, that microphysicai properties are condition^ and 



» My forthcoming, b. provides a detailed account of Alexander's views und of hi» treat- 
malt b>- his tcritici- 



ci „,,i! iker 1 19$'" terms conditional' powers. Second. I will assume that mficrophy- 
cal propctw* ^ntribuic such conditional powers when they realize certain hsgner- 
T-yd properties, i.e. when they occur in certain composite*. 

In the resulting scenario, a realized property instance non-causalSy determines!: 
c of iu realiwr properties contributes a certain power that it would not otherwise 
•oniphute- It is important to mark the non nmstilnature of the dctermimtion exerted 
. . a^ realised property in such a scenario, for this suggest* that there will likely be no 
new ontologically fundamental, U. uncotnposed. forces (or oiher properties). The 
relevant realized property instance H' is not causing a microphysicai realizer property 
tawnce P' 10 contribute certain powers. Causal relations arc typically mediated by 
forces and/or the transfer of energy; thus if H causally determined P > contribution of 
powers, then there might well be a new force. But in the scenario. H is exerting a nan- 
ausal detemtirtative influence, and, as with part-whole or realization relations, this 
does not involve the exertion of a force and/or transfer of energy. As a consequence, 
hVs non-causal determinative role will therefore not by itself produce any new, 
fundamental non-physical forces, causal powers, or properties. 

Poes Physicalism actually hold true in such a case? Given the points just noted, it 
appears that it might: but in order better to answer this question, let us now carefully 
examine the nature of the causal powers in the scenario. Although P's contributing 
some causal power is partially non-causally determined by realizing H. nonetheless 
this causal power is stilt a causal power of a mLcrophysical property in P. Conse- 
quently, H is still apparently a realized property, for all of its causal powers result 
non-causally from powers contributed by microphysicai properties such as P. In the 
scenario, ay powers of individuals would therefore result from the powers contrib- 
uted by mkrophvstca! properties, and aU properties would still therefore be realized 
by microphysicai properties. Thus Physkabsm is true, even though the fundamental 
microphysicai properties have a few conditional causal powers whose contribution « 
determined, in part, by realizing a certain higher-level property. 

What of out other thesis. Higher Ontology? Would it also be true in such a case? It 
appears it would. A realized property instance, such as H, that partially non^causally 
determines the powers contributed by a microphysicai property would be a necessary 
member of the set of properties which are only jointly sufficient for the contribution 
of a particular fundamental causal power, and hence any mkrophysical effecu (call 
them l £ ) that result from it. Given the latter point, reaped properties would satisfy a 
widdy held criterion for H to be one of the causes of k It thus appears that Higher 
Ontology is true in the mooted scenario, for realized properties partially determine 
the contribution of powers to individuals, and hence are efficacious. 

In our conditioned" scenario, through their partial non-causal determination of 
the powers contributed by the fundamental microphysicai properties, realized ptnp 
erties would be causallv efficacious, thereby supporting Higher Ontology, but win 
out attorns to the fundamental ontology of the universe, and hence without whmg 
PhjTHcalisrxi. Our scenario thus demonstrates that there can be situations in which * e 
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gem, which b l«uneJ B»« P««Wf « foI|oW 

* „ •«• V St S-* merest, in -in individual s, if and c*il> i/{ j) X is realized 
tt£S2+ 2 rift*** m.crophy.ica, Pjopcn,.; and ft 

X r VnW1. n.«-c-u»Ity determines the c*u»l powexs contributed by a. lea* one cf 
tefandamental micro.**** pwpttGetffelrtiDas mh»«g X. 
TV tatCT ,. ,n actual ««WII ofS-emergence, for «taw now seen , bat Si Satisfies 
the 5-cri.enon. And we Aould anUly mark *" <*" picture of S-enterjencc. and 

h «S bud. upon fc *" *«- lh " ,he ^T' lr ° m u ^"»«;«» * 
loft, m«M iMofa « The scenario *»«« that -he Arguments conclusion 

way be fate et* •*»« *M rf B* P"™^ "™ *"*■ ** a propcr,y a " * e * cwoa * 

Wh ltoS flSLwio offer* hope U S-emerge ntism. we should note that like the 

other varieties of rracrpentism. .his positkw also faces difficulties. Firs.. although our 

bnd discussion elfc™ promise in the p»j«t of mewing .ha. S-cmcrgencc « cohcr- 

■ K r ill a great deal ol further theoretical work needs to be done in order 1 

find, B rtK*«dnf«Mfe|i Thus key ontologKal fetturt*ofS^nfipce«rf 
to be more cwerail articulated, and a range of objection* need to be addressed {«* 
(illicit aoot&. *»34 and forthcoming, b). Second, the S-emergemist also needs to 
„r P «de empirical evidence that S-emergence actually evis.s in our world, ra.hrr than 
-.ply being some rarefied theoretical possibility- Again, providing such uentmc 
mppcut poses a large and very teal challenge, 

However, we should also note thai S-emcrgentism his a special fund of resources 
to which i. on look for help wirii these two tasks. All previous writers who have been 
attracted Eo S-cmergenee have been 'charitably reinterpreted', and hence had their 
ideas assessed under die assumption that they underpin other positions. We have 
new found that «c need to re-examine these wri.ers on their own terms, as offering 
defences of S-cmergence. When reconsidered in this manner, their work potentially 
offers assistance wi.h both tasks. Consider, for example, the contemporary scientists 
who have apparently defended S-emergence. A careful project of reassessment needs 
to be conducted on their empirical findings and wider claims. And when wc apply 
our more adequate metaphysical framework, rather than the flawed pram of the 
Unholy Alliance, we may well find that these scientists have already provided 
empirical support for S-eniergence. 

The False Dichotomy Diagnosed, or an Incompatible 
Trio Exposed 

Why have so manv writer* failed » appreciate both that ihc Argument from 
Composition is invalid and that Semergcnee is possible? My diagnosis is that the 
failure to be explicit about metaphysical issue* has blinded many to the roleofa key 



ry't I simple set of laws referring only to the ontologieally fundamental micro- 
ti wieal entities, d isco vcred by investigat i n p *i mple systems of microphysical entities 
d capable of explaining absolutely everything in .he natural world. And this goal ol 

idhig a 'fi nil1 «beo*j* hiW been hcld for so lon 8- ,,ni1 with sutl1 lcrvour ' lh - ,t '' "** 
hardened into a largely implicit metaphysical view of the microphysical entiiies 
ihcrosdvcs. Two assumptions about micraphysicnl properties are thus now often 
HOdy presumed: («) that the mtcrophysical properties are largely IMC (miliiwtu.l and 
I ogtateneota in their contributions of causal powers; and {hj that the contributions 

• powers by the microphysical properties are determined, insofar as they are 
determined, only by other mkcophysical properties. For in order to have the type 

triple set of iaws required hv B final iheory", n is all loo easy to assume tlwt 
and (bl would both have to be true. 

UnJ metaphyseal picture finds one of iu most overt expressions in a ihesis held by 
nH ny philosophers that they appropriately term the Completeness of Physics 1 : 

(Complciencss of Physics) All microphysical events are determined, insofar as they 
are determined, by prior microphysical events and the laws of physics. 

The latter thesis is intended by philosophers to concern simple laws that refer directly 
onlv 10 microphysical entities, and that are discovered by studying simple, isolated 
systems ofmkiopbysteal entities. Asit Ls standardly interjwetod, theComple.enessof 
Phvs.cs thus basically encapsulates (a! by embodying the idea .hat microphysical 
properties are largely unconditioned in nature, because they are assumed .o be fully 
described by the simple set of laws which is illuminated by studying simple, isolated 
microphvsical systems. And the Completeness of Physics clearly entails a version of 
(h) by ctplicitlv stating that microphysical events; arc determined only by other 
microphysical events and the laws of physics. Since the Completeness of Physics is 
an expression of (a) and (b), 1 will use it to illuminate the implications of this deeper 

metaphysical picture. 

Our minimal framework for the metaphysics of science swiftly allows us to see that 
Phvskalism, Higher Ontology, and the Completeness of Physics form an incompat- 
ible trio of theses— they cannot all be true together. For if a ihesis like Completeness 
is true in combination with Physicalisrn, then not only do realised properties 
contribute no fundamental powers themselves, but realized properties also have no 
scope to determine contributions of powers by other properties either. As a result, 
realized properties «nno. plausibly exist. Higher Ontology is therefore false when 
boti Physicalisrn and the Completeness of Physics are true. And we can now proy.de 
a diagnosis of what has recently gone wrong in various deba.es. largely as a result of 
the failure to explicitly address ontological issues in the sciences. 

Driven by .heir dreams of an "ideal theory', contemporary writers have been so 
strongly in .he implicit grip of assumptions like (a > and (h). and hence theses like .he 
Completeness of Physics, that they have failed to recognize explicitly the role of 
such claims. Though using (a) and (b), or the Compk.en«s of Physics, in the.r 



were in tension— thus wrongJV inniKiuj; uw w «-*w~- —^wiuu wa* 

valid. But rather tH.in WO incompatible ten, wc h;ivc found thai wo nnjjf get 
iiKompauhiinv with a mm of these*. 

We can abo see how the Unholy ftBtott has, for similar reason** fallen into 

the Elbe dichotomy of thinking that one has to endorse cither W-emcnjencc or 

O-emcrflcnce. In foci, in response to the red incompatibility there arc ohviously 

shrec distinct rfcrttt that one can reject, and hence a frr-chotomy of options Km, 

nnPhy^icalkmandstKrConirlctcncsspEP. Hum defending rcduc- 

nam and W^mcrRcncc. Second, one can defend Higher Ontology {with or 
tMthoui rl:. .mpleicncss of PhysksK thereby defending anti phyricalism and 
L^rmergmce Bui there i* also a third, previously hidden option. Rather than 

-indorsing cither Higher Ontology or Phystcalism— both of which (as we have 
seen i have tremendous cvnicntiaE support from the sciences— w* may instead resolve 
die looming iiKCHnpatiWIJty by rejecting the Completeness of Physics. 

Brief reflection u our earlier scenario for a conditioned" natural world shows thai 

ihi> ■> eBKtJ) what S-emergcncc involves. When the microphysical properties arc 

. -ndittoncd' in nature, having powers they contribute only under the condition of 

rwlrnn* certain higher-lrvd properties, then the Completeness of Physics witl I* 

M. For, most obviously, in such a case some microphysical events will be partially 
determined by realized S-emergem properties, and not just other microphysical 
propcri u-> The result is an exciting third option embodying a robust "non-reductive 
flfcm', which allow*, us to accommodate the scientific evidence for both com- 
prehensive composition and the cxitfence of higher-level entities. Furthermore, as 
Arthur Pcacodie has argued at Length, the understanding of the natural work! 
provided by S-erncigcntisrn provides exciting new tools with which to tackJe an 
array of Key issues in Christian theology, such as God s interaction with the naBuraj 
world, and manv others {Pcacocke 1990. 1995. *999). 



Conclusion: Explicit Ontology for the 
Sciences and New Horizons for Science 

and Religion 
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To conclude, recent work on emergence in scicncc-and-rcligion, as well as othet 
areas, is at the heart of perhaps the grandest intellectual battle of our tames. 
Unfortunately, much of this debate has for too long been hidden from view, driven 
by tacit metaphysical assumptions and arguments. But, following the lead of pio- 
neering work in sciencc-and-religion. we have found that explicitly pursuing the 
metaphysics of science yields many benefits in this damaging situation. "First, the 
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wonc*. the metaphysics of science provides tools which allow us to clarify and 

-arrfullv distinguish the three metaphysical views of the natural world that pre 

\ » battle in ongoing debates. Perhaps most tmportintly, wc can thus finally begin to 

ethat it is also possible that we might live not in the reductionist's austere wodd»01 
the ontologieally opulent world of the O-cmcrgcntist with its .additional njndanu-ni.il 

on-physical entities, but in what I have elsewhere termed a 'patchwork physicalist" 

jj onc yn\h 1 mosaic of efficacious entities and fundamental taws, .11 various 

levels in nature, firmly built around $■ emergent properties, 

W'- O-. and S-emcrgenttsm all still face ongoing difficulties, and our dec i • 
between these competing views will ultimately be decided in large part by our 

mpirical findings. But once their deeper ontologic.il natures are revealed, as work 
divine action in science and religion lias recently demonstrated, each of these 
emergentist views offers a plethora of new resources to apply in understanding not 
only the natural world but also ourselves as a part of this world, and even our 
conceptions of the divine." As we continue to learn about reality, the sciences and 
their findings play an ever increasing intellectual role in this project. In the future, the 
competing emergcniist positions will consequently have a central rote to play by 
clarifying our deepest problems and providing the competing visions by which wc 
may seek to resolve them, 13 
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CHAPTER 48 



GOING PUBLIC: 

FEMINIST 

EPISTEMOLOGIES, 

HANNAH ARENDT, 

AND THE SCIENCE- 

AND-RELIGION 

DISCOURSE 



.._.^ i _,■——.—•» 



LISA L. STENMARK 



That feminist episiemoiogies arc relevant 10 the science-and-religkm discourse (SRD) 
should be self-evident. After all. the contemporary SRD owes its existence m part to 
■he insights of feminist epistemologies and science studies. Unfortunately, the con- 
temporary SRD has largely failed to develop models that incorporate these insights 
into the methods and goals of the discourse, and instead continues to work out of 
old models which leads to a discourse thai focuses 00 'doctrines and discoveries 
i.e. an emphasis on the truth claims of science and religion, as opposed 10 
their practices, or viewing discourse as an attempt » reconcile truth claims. An 
emphasis on doctrines and discoveries not only undercuts the discourse wc purport 
to engage in; it is antithetical to 1 central tenet of feminist epistemologies— and 



fatfebn b. V"^-^™ '■ , 1VCV . ^UphMfa on doctrine* and d* ,i„ 

Siff ylWSC ««> - embody a more ^ and , more incl,,^ 

* e ' 1 ' '' u . u«| D n.P««ani.Hlcl''Hh'SRD«a , p«*lK " discourse, a model 

in this chapter. I v. U pr. g* k irt^logjs. tetnaim h », re.ec.cd 
* f^SEfiSft ^3 1 Sending ,, knowledge . , reU- 

,teMhip l>cC»«n Uw WW*" " ^ tawB p, llK Mswttotl thai who the 

^tw^.hcki, ;, s|cdremimSI5 toa.guc.fi.,., for, he hkW„„„: 

mm ^°S^,; n S also recognize thai knowledge ha, a r*»| 
, n th e HCMtd P«t I -II «" « »- .,„„.„«« hfflwm science and 

2 ! tSSS. "J.wfflSt ^£ «*» KMjy impedf 

rehgion. the *.'^J*" embedded in a world-view in which either science 

SSSi£ « "annah Arendt. The b*U of £ ^> as a^ubfe 
£cW SL« feminist Eadghte .bo* knowledge, cMfe and pra», ■ and 
cmWc fl* SRI) .c move beyond doctrine* and discover.* 



Feminist Epistemologies 



The Situated Knower 

The key critique of feminist epistemologies has been to challenge J«^^ 
conception* of Ajeomiy that posit knowledge as «m.ng from a d.smterestcd 
oosc™. ihe mind in the «f. In (bb vieyr, rebable knowledge .s achieved through 
ob^vc. dispassionate, and value- free inquiry, where knower* are .solated fro* .he 
cJcctsof kncUdge.from ^bjev-.vc distortion, and from .he influence of soaet} « 
culture. It* B the royal wf to truth, a universal method leading to a univer- 
sal, value-free svsieni of knowledge about life, the muWWe. and (pretty much) 
everything. 

. H-.nn.fa Arend. w» not a feminist, -d W* -to. a, odd* with fi»^^J 
taZ i—u have begun to explore rsreodt. id* a* «k»--L jj* «« > dr* 
feftd. For a specific discuss™ of fen* isl cpistenekfje*. *e Dn* <i»m). For a race 
general dtseossion of Areitdl and feminism sec Hc-nig U995). 



fc axeued lhal ,his " * maxuUne w;i y of linking. no1 »« au « "I mcr thir * l,kc 
V * hul hecaiiw- il relies on .raiu thai have been ftttdend nuwrulfa*— rafionalil 
nopal distance, impawivity. dOmhttflW, SOd control le.g. Kelte I9«$ B». n>' 
B, this exdudes ihnw things thai are podded l, .•i,.,.iine— bodies, enWtkWf. 
•pn—and thu* Lirgely cxclud-. II W0«MD.1%e crux of uie argument is tlwi notiotn 
hiectivity and universality— wfcelheJ in science or m rtBgion— are neither value 
Muintt nor universal: they pro)«l pariiculiirways of thinking and embody particular 

Afeminwt episiemology replaces the disinterested observer with the 'aiwated 
knower' Thi> entails a rclationil epistemology. which Keller describes as knowledge 
una. from a relationship between knower and known (19S5: 117) and Hilary 
. l09 v 1904) calls a relationship between the head, heart, and band. Mft 
know die world because we are * pa" of the world. This is not radical relativism 
Theie is 1 world that is known, but all of our knowledge of thai wo.ld il embedded 
embodied Ihe situated knower if embedded in the world, but alio embod.ed in 
! particular body, a particular culture, and a pantcuku location. All knowers have, 
therefore, particular concepts, values, and experiences. 

This is nol a rejection of objectivity as much as an acknowledged that our 
subjective embodiments are part of knowledge. Subjectivity should be sought, not 
rejected because feelings and values do not itrKM knowledge, the-, are m fact a 
Jtasmry component of accurate knowledge. Knowledge comes no. through the 
elimination of subjectivity but by cxamiding and being IdMi^l about our su. 
icctlve preferences. As Sandra Harding asserts objecthity is threatened no) by 
subjectivity, but bv "coercive values-racism, dsssbm. sewsm-tha. detenoraw 
objectivity', while 'participatory value*— anti.racism. anticlas-nsm. aooscnan- 
dcerease the cultural distortions in explanations and understandings. One can 
think of these participatory values as preconditions, constituents, or a reconception 

of objectivity" (iflWr 24*)- . . . 

As Helen Longino puts it, when viewed from the perspective of »c«I vah.es, 

•the idea of a value-free science is not just empty but pernicious IW «9'l- Jar 

from giving us an accurate picture of the world, Longino concludes that when 

P u«ed of assumptions carrying social and cultural values' our knowledges x.Kap- 

able of matching 'the beauty and power (hat characterise even the theones we do 

have' (1990: 219). For Longino, integrity happens only when values are a part o! 

TnekSation of situated knower* is not external to what is known, but provides a 
framework for knowledge, allowing us to place it in a meaningful pattern, tacts do 
not speak for themselves: we arrange there, in a way that makes sense, in a way that 
tells a story (Harawav 19*9). This narrative lurn is important to fern.mtf epistemol- 
ogies. since it not only acknowledges the sintated knower but llso ^corporate* 
multiple perspectives. 



Standpoint. Multiple Standpoints, ana ««««»» 

Epistemology 

fcn.n.M, argue ifaai o***^ cpWemolosfa Iok ikdl imaqp Iwwh .hey 
, Tr* L. ti«A of knowledge, w "hen. for example. Native American oral 

irWncc rim the •ppc.raaoc of uniwwalta at die price of accuracy. Fernim,, 
JS '■■«" 1™" based on hop*** «**« ** -'-«" da 

ITS*! « «d^ ° f *«*"* wc Wd UP W " h d " t0r "*' ku,hs 
OT d foU uniwrub tivi are. in fast, conductions. --^ 

ri, question is whether this «.*»« ha* » real impact on the content of 
tncwIedK i learly. ihe notion of the Sittutod knowcr HBpHes that who « thinking 
SS a M<™*<- «Ww«h fcminui. ha« d*a«r«d concerning the exten. of *e 

toe. Some ha,r argued d* •**>■ d«w > £* happen M produce biased 
Te.uTB.aad rcJigton doesn't .ust happen lo produce abusive symbols hm thaudom 
and religion -re each battta* intertwined witil raasculfwa models and .deas.* 
d* ihcv are thenM5.-esinhcrer.Uyhia.scd again* women. Science ami religion as they 
«fcl mtut be discarded and replaced with a new kind of science and a new kind of 
rrinma kinds thai reflect totally new paradigm* arising from women's perspectives. 

Other feminists have argued thai while elating science and religion arc biased, this 
bws is estcmal lo the practice* of religion and science. In this view, the solium lo the 
nrobkm is to include women in full participation in these discourses, to ail 
questions that start from women's live*, and to let those experience, and observations 
establish the framework, so that a whole new sel of questions can be asked. Tins is 
more than just getting women lo work in existing frameworks-a position mote 
rcflecthvof feminist empiricism (Harding i9S6)-becausc the inclusion of women s 
perspectives actually changes the tfnjctore of the discourse. Lt is Ibis position that 1 
find most helpful for the SKIA 

Initially, ihis approach meanl a turn to a women's standpoint epistemology— 
giving a privileged postiion to women* experiences and perceptions. This privileged 
poM.ion im quickly criticized as simply replacing the universalized experiences of 
particular men— white, affluent. Northern, etc.— with the universal fated experiences 
of particular women-white, affluent. Northern, etc. (Harding 1998; CoHm* W»J- 
Women of colour and while feminists haw convincingly shown thai in the same way 
that frameworks set by men can distort or obscure women's concerns, so the 
frameworks set by some women can distort or obscure the concerns of other women. 

Feminists such as Harding responded, first by shifting the standpoint to, fot 
ciumple. women of colour 01 poor women in developing countries. Bui this, once 
created ihe problem. Moderate feminist episiemologics have largely aban- 
doned a single standpoint altogether, in favour of multiple standpoints. Harding, for 
eauunple, suggests that what is necessary is a kind of borderland cpiuenwlogy, 
Because different cultures arc exposed lo different parts of nature, each develop 
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noranCe A single perspective produces Ins knowledge about the world, while 
»hc diverse resources of different Cultures enable us to sec more. A borderlands 
-icmology can be expanded l**yond our view of nature to, for example*, mir view 
f the divine. In both cases the move is inwards more and greater inclusion and a 
rejection of all totalizing theories. 
What is important is that a borderland epistemology does not call for an Integra 
i of distinctive cultural undtTMandings into a single, id I mwloJgc syjftem — 
tjiii would be another totalizing theory! Any synthesis, any single theory— rm m 
how ftood it is — necessarily sacrifices the advantages of differing conceptual schemes. 
Instead, borderlands exist in many places at once, and we mwe from OflC pi ; - iW 
tn anouV'. learning what to value in Western science, what to value in Zen Bud- 
dhism, what to value in indigenous knowledge, etc We learn which approaches 
provide the best set of maps for each particular journey. 



Praxis 

The "situated knower' embodied in 'multiple standpoints' implies an additional 
dement of a feminist epistcmology, praxis, or a consideration of the ways in which 
thought, language, ideas, models, concept-, tic. affect our actions and communities. 
At its most bask kvel, this involves being critical of destructive modes of thought- 
Ma™ Mies, for example, argues that because scienitst^ gun knowledge by forcibly 
removing objects from their environment, isolating them, and dissecting them. 
violence and force arc therefore intrinsic methodological principles of she modern 
concept ol science and knovv.edge" (Mies and Shiva ipSS: 40- 

Ihe destructive impact of ideas Ls of particular imponance to feminist^ because 
such idea* and their negative consequences disproportionately affect women 

g, Mies and Shiva 19S8: iij. By privileging men's experiences, rnasculinist concep- 
Uons of naiure, knowledge, the divine, sin, etc not only exclude women: 
they contribute to and justify the subjugation of, and violence towards, women. 
Where these critiques merge is in ecofeminism, perhaps the most prolific and fruitful 
area of rernuust science and religion, even though it is raidy acknowledged by the 

SRD. 

Even outside ecofcminism, feminist epistemologio require that we focus on the 
impact of ideas, language, and concepts. Communities not only influence science 
and religion, but science and religion influence communities. If values are a part of 
knowledge, we have a responsibility 10 cAocwwhat values we express fc&d cmrxuU in 
DOl knowledge of the world. Wc ate not passive knowers. and cannot abdicate 
responsibility for choosing the course of knowledge, consistent with the values and 
commitmems we express in the rest of our lives, such as justice, equality, and human 
flourishing. Further, we cannot abdicate our responsibility to act on what we know. 






Beyond uuli*'"" 

Implications of Feminist 

Epistemologies 



Beyond Objectivity 

i f 1, '. L mrtu* of -he world. V* should reject (fejectmtm becau* 

i mu* and relicion as distinct, and even hostile, discourse*, 

tan* won. '. d sc oul f d C vc bpments m feminist episte- 

r*L an ddi««»wies-lc.an onphasison abstractions, an implicit privileging* 

S.W on £L epi*Wc.g*cal gumption, Old P Wi^ms die hard! 

The SRD cists because, among other thin^. fermms^ 
distinct from theory, and that elncctivity>_ui the sense of value-free though, or 
theories-did nM adsr. Thus Barbour argues, '•deuce is not as objcctive.nor religion 

■, u bj*cti«' as ph^sophic*. rnodeb want to assume > <W ** W* I^-ump. 

LnsaLtobjevW 

the wav W use tbem-i.e. 'forts".' Thc« gumptions arc in turn embedded m and 
reinforce a context in which there is a distinction, or even hoaOity. between science 
and region. This not only precludes any meaningful relationship tawecn i^a 
nd science; it is a world-view in which •object™' thought is pnvdeged and which 
therefore privileges scientific statemenis-whkh purport to be obiectrve-over 
reurious ones: when doctrines and discoveries clash, discoveries win, 

to the extent that the categories and concepts we use to talk about science and 
religion presuppose a world of value-free facts and detached objectivity, religion and 
wiener cannot be in discourse. This is not to say that people in die SRD believe in 
objective notions of truth, dut facts speak for themselves, or that science tells us the 
«y thing* "really" are (although, inevitably, there are those who do believe some or 

* Aksdair .VUdmyr* pants out itu* *e concept of ' facts' developed in the eighteenth aid 
nineieemh anuria to «*« I paxiicuUr pmWem-the w between seems and is to**9?h 
The context h-, changed, but 'frets' renuin, wW" ™ implicit assertion that it ts P«» ! ^ 
u rip away imrrpreuucu and mcory-to deuch oneself from any narianvc-and confront 
bcu a* ihcy are (19** «4l. 



believe in value- or contest-free thought, bin we speak — and act— as it we do, 

The first way in which feminist cpi Urinologies help the SRn b by offering ^n 
jlienutive to objcciivc' knowledge that El i>MM I kind of radical relativism wherein 
g^yrJiing is constructed (interpreted as somehow 'not real') and wherein all know- 
ledge consists simply of competing paradigms, with no means of evaluation. As 
noted above, feminist epistemologies arc not rcrativiMic, although the fear thai 
relativism is the only alternative to objectivism mighl account for some oi the 
reticence on die pan of those in the SRD to fully expire the implications of feminist 
cnisceniologies. This perceived threat might also explain why the SRI> continues to 
hold on to some forms of objectivism. 

Feminist epistemologies reveal thai the choice between objective fact and radical 
relativism 1* false- As Longino points out. the recognition that knowledge has a social 
component leads to relativism only in the context of an individualistic conception of 
knowledge (wo: 216), The choice between 'constructed' and 'facts* or 'truth' i* tied 
10 an older paradigm — one in which the SRD cannot cxtsL 

The false dichotomy between facts and radical relativism is further illustrated by 
the feminist emphasis on knowledge as embodied, and the narrative shift in feminist 
cpistemology. Consider the question Who am I?" The answer to that question 
involves a story. That rto*y a like any story, is a mixture of fad and fiction. Things 
hove happened to me: I mu bom in Sacramento, my urbcr wiuin the military. I did 
Lve my first few years in Italy, etc These arc the feces" In order to tell who I am, I 
recount these facts; 1 tell a story. But. as with any story. I claborite on these facts, 
expanding on some, omitting others, adding commentary and colour. I can— I 
must!— take certain liberties with 'the facts' in order to express who* I am (and to 
keep my story from lasting as long as 3 have lived! >■ Storytelling involves tremendous 
freedom, a* there is always another story to tell and another way to tell it. But, while 
mere is a lot oi leeway in the way I can id) my story, that leeway is not unlimited. I 
cannot, for example, claim to have fought with the Contois in Central America, cm 
though I once had a vmd dream about doing this. At some point my story would be 
wrong, at some point I would simply be lying. Where that line is might be open to 
debate, but thai line is still there 

Hannah Arcndt makes a similar point in her discission of the relauonship 
between fact and opinion. She asserts that fact and opinion are not antagonistic— 
facts form opmions, and opinions can differ widely as long as they respect facts. Facte 
must be interpreted— picked out of the chaos of other happenings . . . and then be 
filled into a story that can be 10M only in a certain pmpertive' (io«*fc 138)— but 
interpreting or rearranging is not the same as changing. What. Aicmh asks, wi3 
historians say about she First World War? We dont know for certain; but they won 1 
say that Belgium invaded Germany, because historians are powerless to eliminate 

German invasion. 

It is not a leap to assert that a scientist constructs a theory by emplaning data. 
Bruno Liiour (1999: M=79> describes field scientists collecting samples to study the 



rcanansou vie . imr ,| e ^ sdea&tS ettrtd 3 model irom confusion. 

ST, SS M .^ «™ thing a, .he aqxrieac* .0 .he rca^rnbly of M 
.»., .he model. «t) thai emerges are not tire natural world, but a 

SS LtaMa* *e *ny for *< aoual q«« H» » a dual ™* 

Jaw that we a n cuttir* it Bui U is not oDkctmu. because narratives 
tf ttneou dv Jra* « bad, into airier,* and data Finally, our narrat™ M . 
«ta* X. « to dun «rp«fc«« and da* KknO* .hare da» .he way 
melkris share e.^wrien«indever>^ 

! ikc midline «,ence is a ««ri« ac.. No story Blhc only one .ha. can be .old 
j„d .her, art ahvavs rival m.erpre.a.ion,, of data. Bui. W»uk rlus B a rejection of 
,„u.. ^partial kmmlcdge and ramwnab, it B also an aaurtron that notway. 
thing S— L *ere B «ill a ^rM Our mual be adCBOwWgeA There leeway, but that 
tec^av b rwn unlimited- Interpretation must always confront the daU, and some 
theories will amply fit btftet than others. Interfering and arranging events is not 
•he Name a* changing them: no amount of interpretation can legitimately arrive a! the 
amnion that Belgium invaded Germany, just as no legitimate interprttattcn can fay 
thai the universe rewhB around the Earth. At some point, we are simply lying. 
Rather than diminishing science, this understanding preserves sucum » » matt* 
and the sciolist as a responsible actor who is not studded front the come- 
quenctt of hrterprcuuon by the myth of objectivity. The best scientists do not get to 
be the best by being mouthpieces for nature, just as theologians do not simply repeat 
the 'word of God'. In natt waap&aa, the creative element of science is not sacrificed 
to the false god of objective knowledge or realism. Moreover, this understanding i» 
more conducive to dacwirsc. and thus to the roots of the SRD. 



Beyond Agreement 

In addition to moving beyond objectivism, feminist cpisienioloRJes suggest that it is 
neccssajv for iIk SRD to move beyond the goal of agreement. Implicit through much 
iiscourse « the assumption that science and religion should agree. Unfortu. 
naidy. science and religion sometimes disagree. That they will disagree, and thai 
those disagreements will be teal and not reducible, b a fundamental assumption 
of feminist approaches, especially borderlands cpistemobgief.. Etna, the SRD » 
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fence; dcctrities and discoveries. ITiil ha$ the ptradoxkll effect of undermining. 
. ufSCi because it assume* th^l ihcw truth claims are separable from the practice 
oftclision and science. Etlftl (hey are, toother words, timeless and universal Tbi 
fcd ics an underlying objectivity, because it necessarily sets truth claims as indc- 

indent of context,, privaeging those claims th.u purport to be true "re^ardleis'— in 

iher Wt*. Jaini* which are 'scientific',. Tn the extent that it privileges univcrsils 
jn d abstractions such as Truth" and human nature", the SRD distorts reality by 
hiding particular experiences. 

The goal of jprcemem— and it* emphasii on doctrines and discoveries — is clearly 
hound to particular notions of 'science 1 , religion', truth', and fact' thai are, is I 

raued ibovc, historically and contcxtually bound to asvorld-view that undermines 
or precludes meaningful discussion between science and religion. Because this 
understanding privileges detached Objectivity^ or a scientific Approach, the best 
tlut can be achieved Is cither natural theology— in which the objective truth-, of 
science become the source of religious reflection, giving rise 10 a theology wfekh 
necessarily shifts with shifting Scientific interpretations— or ethics, in which rdifMffl 
ttfis us what we can or cant do with the results of scientific knowledge, WhUc there is 
nothir.fi inherently wrong with either natural theology or ethics, this is not what the 
SRD claims m do because, in each case, religion is subordinaicd to science, and true 

bourse is precluded.' 

What feminist cpistcmologKS have demonstrated is that detached ob|cctivity relits 
on some purportedly independent— meaning universal— ground of justification. 
When religion and science conflict— and rhcy will conilkt— ihcy each end up on 
their independent' ground. If one is religiously conservative, that ground will likely 
be some son of revelation, or inerrancy, a position that clearly pits idigion against 
science. Academic discourse tares no better, because here the neutral ground is reason 
and objectivity. Inevitably, then, objective, scientific discoveries challenge or change 
religious dowtruies. Rarely, if ever, do religious doctrine*— even long-established 
pnes—ihangc, mwch less challenge or even problcmatirc, scientific discoveries. If 
thts is doubted, trv to imagine saying to a scientist. Tm sorry. I can t agree with you 
because that violates my religious beliefs" (or. 'rnillenma of religious tradition I 
When doctrines and discoveries clash, discoveries win. 

As is; the case with objectivist cpistemologies. the quest for agreement, although it 
may seem benign, actually hinders discourse. This desired agreement, even when we 
don't know the content, functions as a kind of totalizing or rn^a-dtfcource or 
•umvcrsal truth'— and if science and religion can both agree, it must be the truth- 



i The alternative h simply to reject science a* not really objective and to awert thd 
tdigH.nh^aiiobjectivebanis.^'riile i he responses "mrM be different, this one associated wit* 
conservam-e approaches. *»& the other with liberal ones, both accept the fundamrmal 
I iii^n that detached objective' kjunWcdgc *<• nor only possiWe. it is better (sec e.g. Murphy 
199*). 
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Going Public: Arendt and the SRD___ 

=«-^W-nV call into question some of the concept and methods 
While f— **™»;^Z h „£,„, ,„ m<HW ,bat actually adop^femini* 

trine and diwovyu- -.iiki ■ B „ dkm 

SfagTn and for the world'. «Pging !» ■ -durational *«***&. and Uiinkmg,,, 

"lit- kV is an taponwt CO^pteX. and oMMMhl concept ir .Arendt W, 
ta ft will be sd&fecl for .his discussion to *y .ha, .he world desenbes the 
option. n**«arv for the emergence of the public sphere. The world « a shared 
culture, both mattriil and non-ma.crW. rift* provide- d>» *foch* nece^ry f w 
huU pmonhood. 6«d«». and .he c*rd* ol collect.ve p«** flu* cmdtito* 
iududc plurality, equality, and AM* WSifc each of the* has sigmftcance for .be 
SRD, ! "-ill focus here on plurality. 

PUrrabtr is » basic human condition; il mens that we arc all he sane, human, 
^nc^vimulune^slyn^inuinourd^^^ 

« rfure. rtfc manning our distancthe position* within ..-Arendt refer, to this 
as .he We of appearance (i«fc «9«W- This plurality .s hnked to the eapac.ty of 
„HlmdJd» «« «*-* gh^ « -he , P acc to do some.hing new-** H ata maks 
«,fecft« action possible, which is to act together to change what «« and to 
**HM something new. This is wha. Arend. means by power and pokucal aCon: 
.hjt *■* tmrt I) can create or change the world. 

Plurality is also the condition thai makes judgement possible, ludgemem n ine 
human cupac.lv lo ewUwtt the world and our environment as it appears to us. 
Because appearances can deceive, we need others to confirm out .udgements. To be 
deprived Of plurality is to be deprived of reality, because the reality of ihe world is 
Buaranleed only bv the presence of other* which enables us to sec from many sides at 
un« (Arend. i*& 199)- Alone, we easily fall victim to .he twists and turns of our owi 
pcjttdicei The loss of plurality leads .0 the loss of judgenun. and our sense of 

111 

Tlic KJaiinmhlp of the SRD to ihc world is complex To the extern thai the SRP is 
muhidi.«i P li n arT. and thus commit lo plurality, it exist* in, and is a inMifeuiion 
of, the public mlm. Further, the SRD needs the stability and openness of the worid 
for its existence and FOCO* Thb is true not only of the SRD> but also of Ihc pt.d» 



, , n ,| ,nons Ch.it make science and religion poswie, as weii as a comnrmnem iu 
Mining the conditio""- ot pluralftfl human freedom, and empowerment. Their 
1 1 in buiWing the world might be different— science producer stable artcfiietS 
!d-'<riori preserves myths and stories— but in each case th.it role is indispensable, 
^hejon and science each hive what might he called a private .limension— what 
t calls 'thinking' — b»t I afi* not concerned with that here. Whai I am con- 
rOTcd with is what happens wtien ihey engage in plural w public discourse, 
'raririeiu. In private, science and religion are both in ihc truth claim' businev 
,Ut *d can argue vehemently [or the truth' or 'facts' Bui. iruth cbims arc disastrous to 
Ihe public realm and lo our sense of reality, because they are not a nutter for 
fisaBSaon- All "truth, once it is perceived as such, is beyond discussion, whether h 
religious, scientific, or otherwise. The Earth rcsoKxs around the Sun whether one 
believes ii or noi; God exists no matter what one says. This is why it is so frustrating 
to talk to someone who a '*ruc beiievcr'. whether religious, scientific, or otherwise. 
These conversations can feci violent because, as Arend* points out. truth has a 
coercive clement and a despotic character <i968fc z*\). 

Given the diniailties that both truth - and ^tf can present 10 the public realm, it 
seems thai neither religion nor science should be public nor is discourse possible 

between them. Arendt suggest* a wa X oul b Y a^^B that thc P° int oi P ublic 
discourse is not agreement, but disagreement. It is the disagreement between mul 
tiple perspecti^-es that makes plurality, human spontaneity, and. uliimmcty. the 
rcise of coUcclive power possible. True discourse is driven not by a commitment 
to the truth— although all parties to the discourse may be committed to the truth- 
but bv a commitment so seek out others who disagree with us in order that we might 
maintain a sense of reality through multiple perspectrves. It is driven by a commit- 
nKni to a relationship, for the sake of the wurld. Arendt calls this a 'computational 
friendship', which involves taking principled sfcmds^wruch both science and reli- 
gion want to do without contravening tht reality of plurality, which discourse and 

the world require. 

A dispuu.it.nal friendship exists to prescne the world through plurality and 
discourse, because these make us human: However much we are affected by the 
tilings of the world, however deeply they may stir and sUinuUte us, they become 
human for us only when wc can cuscms them with our fehW (1968c 15). As a 
dispuurional friendship, the goal of the SRD would no longer be /uinnomzPis 
religious doctrines and scientific discoveries, but humanizing the world 



• Although rdipon is more abk to withstand the uMnness of u\e world than science wh,ch 
requires woridk objects, such *> technology, labs, peer review, end d« like. Rdipon can oust. 

„;..,: „m , ., ,-:..., pnOkcOti .'I, ,..:!.! ::^ „::,• Ul^« to 

rdigion' to spirtoahty 1 might be a sign of diminished «o»i»imem to ** ^J^- 
whOewDridtw severely contracts reli^on. it does not destroy it. «.Busiraied .0 thebnilwni 
post apocalyptic nos-cl CanruU for Lidmritz 1 Miller t$7&>- 



,k*i *rf in the truth ailtf UCTTUIYlliw— « — r «J'in 

d»m«*"N «"2X or havinp . cow * influent, b. the public ,,*„. Tfc 

, ■ £ * o i ' i*r* fanW« InagbB «* critique, F«t « I outlined ^ 
. ,» nl.rnui.vc U the lin-d old dichotomy of obpctwwn and rcUiiv- 

Tc„ mil mL** No matter how abstract thttnet may «m. Atones begm « 

Iwiences and thereto tbey begin as slon*. Stones situate theories vnthin bved 

- -_ ihnr force theorv to ground iuelf. <o continually remind us about 

z^^£2-< c «s 5 w r k should bc see in 

lrT,.ories remind us that all t h^n«-indeed. all M.ucmcnts-are embedded in, 

,der autaliW. This doe. not make them wrong, but it does mean that detached 

neutralitr is a fic&B Seen fro™ the perspective of a commitment to the world, i. i, 

dear that the problem with detachment is that il cannot be for the world, because n 

a not "i the world. . , , e n. cnr.. 

A second reason «*v thinking in stories provides a critical model lor the SRD ts 
the feminist assertion that objectivity and neutrality come from being embedded in 
thcpluralilvof the world Abstract thought does not eliminate prejudice: » remforea 
it. The objectivity of disputalional friendship requires thinking together and seeing 

m mam- sides. This approach does no. seek an allegedly neutral "any man, but 
mtead approaches the discussion as many individual men and women, it takes 
drwraent opinions into account. 

This ibilitr. and the impartiality that it implies, is the difference between 
thought. vAkb is *>!iiary. and judgement, which happens in public, lodgement B 
the ability to think from another perspective. The more views present in my mind, 
and the better I imagine those perspcaives, 'the stronger will be my capacity tor 
Kptewiurivc thinking and the more valid my final conclusions' <i<#lfc fctf. The 
qiubty of my ,udgements depends on the quality and quantity of representation, 
fapioenutional ihmking is a Kantian 'enlarged mentality (Aiwidt Q8X 4*-J). 
which establishes a kind of critical distance, a stepping back and removing ones 
self from the immediacy of the moment, and assuming a kind of general standpoint. 
But Arendt worries that Kant's critical distance is too distant: despite his interest in 
the world. Kant was not a otfeen of the world, but a Wdlbtltddittf, a world spectator 

Representative thinking— or thinking in stories— samultancoaily distances us and 
draws us fa. Arendt calls this the ability to train one's imagination to go visiting 
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I from someone clw> perspective — that is, not assuming another identity, hut 

i flR . a «ivc voice to difference .is authentically as possible, 
i Disch elaborates on Arcndi ** notion of visiting. On the one hand, it is not 
.'dental tourism' which is the attempt to re-create all the comforts of home while 
e | s \ t is abo not assimilation, in which one loses one's identity in a new p!ace. 
1 u f these respects and maintains plurality. Visiting means travelling to a nc\* 
] tjofl ant 3 living behind wlvat is familiar, but resisting the temptation to feel at 
there. 'In order to tell yourself the %torv of jn m-ni from an unfamiliiir 
idnoint, vou have to position yourself there Of yourulf, That is. you can neither 
!und apart from nor idefl^ with that position" (Disch 1994: 158). This involve* 
ihinkinft a* nncsdf from an unfamiliar perspective and permitliing; oneself to txpen- 
the disorientation that is necessary to understanding }ust how the world looks 
dhlcrent to someone elsc fc ( Disch 1994: *S9K VUiting enables one to tell a story, even a 
1 1 miliar one, from an unfamiliar standpoint. 

To she CXteol that the SRD emphasizes doctrines and discoveries, it cannot 
mite plurality seriously. It leads to a tendency 10 either accidental tourism or 
assimilation. From the perspective of religion, accidental tourism is the attempt 
10 bring all the comforts of out religious traditions along and impose the 
beliefs and methods on the practice of science. U can mean treating science like 
rrlieion— or a religion— in one way or another. Assimilation, on the other hand, 
means leaving religious commitments and traditions behind and making one * self at 
home in the practice of science. Neither option maintains plurality; nor does it 
enable person who axe committed to a religious tradition to criticize science from 
ifae perspective of religion. In the case of tourism, we arc outsiders with no right 
complain (imagine one having a guest who did nothing but point out how ones 
culture was inferior! ). In the case of assimilation, we lack the necessary distance to be 

A third reason why thinking in Tories" provides a critical model for the SRD is 
that it resists definitive statements and rl content to defer agreement endlessly. 1 he 
visiting imagination does not privilege a particular position as an abstract position 
from nowhere on which all reasonable people, once they put aside their particulars, 
can agree, visiting is the attempt to take up a number of different perspectives, never 
completely adopting one but. as Arendt says, exercising the ibHity to move from 
standpoint to standpoint' <a 9 Si: 4» M b "™ embrace of multiple perspeenves thai 
marks neutrality, not one supposedly neutrai standpoint. The standpoint of mul 
riplc perspectives never assumes that all relevant perspectives have been addresse* 
because there is always another story, always another way to see the world. Definitive 
agreement is not possible, because of the endless possibilities tor stones. 

The model of disputation*! friendship also opens the door to discourse between 
radically different cultures, because it assumes no common ground other than the 
commitment 10 openness and discourse. When we have no shared world- because, 
for example, we come from radically different cultures—the commitment to talk can 



dftrcncc «nd ptanKtf ^riniuIlY to ttagW, flW Wfl HfM mmd 
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*« « afl he -J? *™ , hf v . orld . ^ SRD makes it possible to judgeand 

!.T«!b B«nt»«in the conditions thai make action and emp wer . 

nw,,! po»m J . the pub | li: K Ac realm of politics, and became 

:?E£*55£ h.« .*& for Arcnd, plurality, politic. «* human 

JiteT.c. * ienuu* caiKtafloa ^ » auhc a coBeetne judgment if dcftnmvc 
aercemen. * ■ tkto*-*** <&««"*» * « fi *" alc a*/""'™ 1 ^^olog^. 

Tfi r^hod and Christian assertion* of human latitude suggest thai ti ls ~ 
S ^^sthat « «.. defers indefiu,,-,, Wiutc, thed^on 
Xl JL* The eorrem US administration da.m* we should no. act until « 
H^rcemen. from the entire scientific community on the nature or cause-m 
even SacX-fl* the problem. So. while lln-u- is a p-newl corpus that global 
wanning *** and W n*wtai Is agreement as to the cause, v* defer Ktt* 
Applvine fake and unattainable mod d* of truA and agreement to public discourse 
XL* no, onh destructive to discourse itself-as I have argued . t « c«r*m»ve 
in Uw^iarnfrwsminu the ..:* l^and resisting change. Clearly the best guea 
and -prov^nal endings of a narrative approach are better lor public discourse 
<iudsctncnt) and public p»licj action) 

In ' this model, the task of the SRD is nut to achieve some sort of agreement. 
but to tell a story AM mute* criticism and which contains within it a muiUol.ary of 
perspectives. Tto is Mmilw to Harding's borderlands epistcmology. in Aat the goat u 
nora s-vrtAcsis of pcfspccti^-es, which lradstoanew perspective. wh.ch itself cW« 
d.rTcrencc; Ae g«d is resolutely to include other viewpoints, even those we radically 
disagree wiA. evefl those that make us uncomfortable (perhaps aptcmUy the ones 
Aai make us uncomfortable), for the sake of discourse. This goes beyond including 
women and people of colour: for the SRD this might mean taking such Atop as 
young earth creattonism into account! The goal of the SRD is noi-or should not 
be— agreement It* goal should be preserving Ae conditions that make pufal 
judgement and public action pottiMe » commitment to the world, and to the 
conditions Aat preserve human freedom, empowerment, and action. 
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For Ihelut forty wars orso, the diaJoguc between religion and science has wrestled 
with questions of 'meaning and purpose about human life. We wonder Who arc He? 
Where are we going? And why are we here? These questions are about as ancient as 
the human* who ask them: yet they have taken a new twist in the last few decades in 
light of research in evolutionary biology, genetics, cosmology, and biotechnology. 
How we answer these questions b critical, because the hazard, we lace for living a 
sustainable life together are multiplying. We enter and leave this world through 
tangled web* of technology, culture, and nature. The twentieth century brought us 
not only the benefits of technology but also 111 risks and cosily price. While scientific 
and technological innovation* multiply so rapidly that we cannot keep pace, no! all 
the world ha* access to the benefits. The world divides into haves and have-nots, 
Some babies are bom through in vino fertilization, once considered unnatural but 
now commonplace: yet the infant mortality rate soar* with mothers and babies dying 
of AIDS. For many, clean water, healthy food, and adequate shelter are not avails 
The high-end xechnological advance? that many consider tnrir right art simply 
prohibitjtc for most of the WOrJcT* population, whose simple survival from day lo 
day b precarious. 



r £ 5 no fU l must be Hrtrwrw in that answers to the basic questions must enable 
Vouateand wholesome fi for the planet and all of ib inh.ihii.mlv, particularly 

that thev must be life-giving to till regions of the planet, to all. sortl and conditions 
/ persons upon the planet as well as to its iionhiiman sector' (Hefner 1993- R 
nflha-sis added). When answering such questions, we turn to telling stories to 
mess our ultimate values. The way we know and make sense of our world it 
hr.mfth interpreting narratives. The category of narrative ia 1 natural fit lor this 
chapter thai emphasizes ethical concern* and feminist insights. Each of us is embed 
Aed in multiple stories: familial, cultural, social, political, economic, and religious. 
We tell stories that arc evolutionary and religious in their epic scale. Since Newton 
and Descartes put their mark on the modern world, we have enlightened one .mother 
-jih rationales about our importance in the universe as a human species. Much of 
Christian theology has also reinforced this anthropocentric view that the natural 
world is valued only as a backdrop for humans on centre stage. 

Hgw does the dialogue between religion and science reinforce narratives that 
separate humans from the rest of nature and from each other? How can the dialogue 
between religion and science further the task of interpreting human identity so that 
uur purpose as one human species is not only that vie live but also that we live well? 
The answers depend in part on who we ask. Whose stories count? Is there only OM 
, ightenment narrative to which all must submit? Do multiple stories imply that all 
stories are true? 



The Well-Pedigreed 
and the Undocumented 



Feminist thought challenges the dominant ways of answering both the starting points 
and the directions of these questions. While the Enlightenment is often held up as the 
'problem child 4 of the modem world, feminists call for an examination and critique 
of its family members: e.g. colonialism, materialism, consumerism, etc Enlighten- 
ment philosophical assumptions find expression in the economic, political, social, 
and religious schema* of the modern world. Wc must examine some Enlightenment 
philosophical presuppositions, and then move to their close sibling rivals. To accom- 
plish this task, I will use the writings of Donna Hanway, a feminist philosopher of 

science. 

Donna I faraway, a professor of History of Consciousness and Feminist Studies at 
the University of California. Santa Cm/, makes connections, crosses boundaries, and 
imagines new ways of thinking and doing. Haraway is a cultural critic and philoso- 
pher of science. She crafts creative metaphors to explore relationships between 



JS .,. ,11 companion * ««tetta««l ta ** difference*. In . word. ,, )r 

'^Sd^ttfilmWe «* an inWrdildpHii"? study UMM biology. P Wo«. 
i- - 7. hivmrvof «,cn« and medicine. She admit* thai keeping th.ngs nea, and 

..ionol understandings. Bin*) J.ul.snvs are shattered. [Wanes between 

Zi/naiure technology/nature, nnd machine/human fuse together. Her work 

S^SSS £"««** Cc-qa-* . I find that it provdes a provoca- 

^platform for interpreting .he multifarious relationships between religion and 

"rteframl We*** Enlightenment woiM^ew create separations-bctween di- 
tin. ^ humans, male and female, public and private, secular and sacred, re^on 
and science, technology and culture-thai dn no. make senior 'he «,.i,omy ofthe 
worfds inhabitants. These separations are hcrptul only for those who benefit from 
them eapeeiallr when the distinctions shift into hierarchical dualisms. We cannot 
amid making distmetion.s but we are responsible for how and why the world is 
j,v,d«i and by whom. The religion-and-srience dialogue oinnot-nnr should tt^ 
avoid these critical problems of unity amidst diversity, of how the many and the one 
are related and how meaning between our similarities and differences is created 
How Jo we as one human race deal with our differences? Why do they matter, and to 
whom! How we 3 sk and answer these questions is a matter of Me and death. 

Humans are marked bv a common narrative that speaks of our flesh and blood, life 
and death. From our common ground of finitude and flesh come particular stones 
lhat have often been left out, misplaced, misappropriated, and misunderstood by 
those of grander' narratives in the privileged Western world. Donna Haraway 
Knurls 'Anyone who Iras done historical research knows that th- undnrumnrnd 
often have more to say about how the world Ls put together than do the wdl 
pedigreed" (Haraway jooj: 88>. The welt-pcdigrccd often dismiss the undocumented 
as alien, as foreigners. Who are the undocumented? Who are the well-pedigreed? 

Feminists, among other libera tionist and post-modern voice, challenge the way m 
which dominant voices have put the world together. Those who have had the good 
pedigrees have set the rules of the conversation, planned the publications, and 
■,- *ted together at conferences. Much excellent scholarship has come from such i 
dialogue, but this inter -face" between religion and science has tended to reflect only 
the concerns of those participating. Other faces and voices haven't participated for i 
variety of leaaom. Some simply weren't invited. For others, the dialogue didn't 
relate to their lives outside the dominant discourse. As individuals and groups 

re protested the mint que of the rcligion-and-sriencc dialogue, the nature or the 
conversation has slowly changed. 

Discourse has shifted from the academy to places of work, to faith communities, 
and to concerns about life and death. Multiple partners have changed the somewhat 



developing countries, and dillcrcnt social classes are not iusi railing w. dui -■« 

■Strring t hc hMrt of the d '* cou ' se - wplile eh " n 8 M can ofwn creatc dissonance and 
' ' ad these changes produce much needed novelty, transformation, and creativity. 
I witnessed thus productive and very dissonant process first hand in .1 rehgion- 
njlience conference in St Petersburg in 1999. Having been fenced for decades by 
i foomer government. Russians are not only re-entering hut also retaining the way 
h '„ rt Bpon relates to science. I 'heconv- ms would at tuna mm to diatribe an d 
oflologucs- T he Russians were trying not only to come to terms with their own 
lliaionand-science dialogue, but also with the pathologies of the Western religion 
anjVscicnce dialogue. The discourse between the two, while productive, was often 
harsh frustrating, and discordant. As the rcligion-and-science dialogue expands 
throughout the world, those in the Western world will also be changed and 

Bound together on a planet that we share with the enure natural world, we need to 
find out what is at stake in our life together, and this finding out entails ■ moral 
imP cr wive Donna Haraway notes: The point is to make .« difference in the world, to 
Ji our lot for some ways of life and not others- To do that one must be in the 
action, be finite and dirty, not transcendent and clean (Haraway aooa: iy>). The 
aomi that unfold between religion and science will no! come about as a result of a 
•transcendent and dean' dialogue, but from a down-and-dirty working through of 
,he challenges that we face not only to live, but also to live well on this planet The 
interdisciplinary conversations between religion and science must start 'from below 
in order to make a difference, a difference that matters to all. 

Feminists claim that cpistemology and ethics are not separate disciplines. What we 
know and what vrt do with what wc know ate related. Knowledge and practice, 
separated by Enlightenment short-sightedness, are joined in a partnership of inter- 
action How we know and whom we know shape what we know. These ontologtcal 
and epistemologica! questions of meaning, Donna Haraway suggests, can be 
answered only through practice, through engagement. 'Answers to these questions 
can only be put together in emergent practices; i.e., in vulnerable on-the-ground 
work dial cobbles together non-harmonious agencies and ways of taring Ihat ar 
accountable both to their disparate inherited histories and to their barely possible but 
absolutely necessary joint futures. For me. that is what significant otherness signifies 
(Harawav 2003: 7). In order to carry on a fruitful dialogue, religion and science need 
to find such emergent practices which begin with •onthe-ground' work, .oming 
together their respective harmonious and non-harmonious ways' of relating to each 
other. They need to meet each other in their disparate inherited histories. 






Science and Religion 






In hci work Th< Comp*n*m Sp«i»M*iJ** liooj), Haraway makes the world of 
doc-land -. Mrttphoi fol these emergent practices Othcrae** .. nut romanticize^ 
fc ira i When ©themes* »* established and respected, (hen connections are 
coated through the rigorous practice of agility training. Dog and human meet fa, 
carefully constructed cbWWgraphy ofjumpillg hoops, ending through barriers, and 
aanriJ ihecoui^ Oteo **? to***, and eye to eye, the dog and human «** 
«* S« ?«tkt might makcp«fect (or a, least get dose). Trusprac^eof agihiy 
uatnine »* sitmlai to thai of learning and practising improrasuonal skills in theatre 
d music Partocn work oft »cb ouSes Sponianewis play occur* only after the 
haste are learned » thoroughly that ifacy arc int imatdy embodied in each member. 
Hen* might these metaphors foTemcrgent practice* apply to the religion and-seiencc 

dialogue participant*? 

First qutfdoitt of meaning and value are approached through emergent pracu«s 

*nd ncrt through detached -ewers already presumed. Donna Haraway slates that 

corajumem fperin are about a four-part composition, in which co-constitution. 

udc, impurity, historicity, and complexity arc what is' (Haraway 2003: iti). We 

: wast the narratives along the way. fece to face— a sort ol mcarnaaona! fugue, if 
wa will Hanwaj comments about the demand upon the participants in agility 
training 'In short, the major demand on the human is precisely what most of us 
don't e*en know we don't know how to do— to wit, how to sec who the dogs arc and 
beat what they arc telling us, not in bloodless abstraction, but in onc-onc-ciK 
rdstiortship. in othcrne^-'in-connewnon (Haraway 2003: 45) Much like the mow- 

SU involved ic agihtv 1 raining or in musical improvisation, ihc discourse between 
rrligjnn and science moves forward in rather unpredkuble ways. All parties partici- 
pate within their own roles, working off and listening to the other. So the task, 
according BO Haraway, is to become coherent in an incoherent world, to engage in a 
joint dance ol Iwing that breeds respect and response in the flesh* in the run, on the 
course. And then to remember how to live like that at wry scale, with all 
the partners' { Haraway 2003; 6$). In a world where meaning slips and slides, where 
things fall apart, the task is to practise, 'in the flesh, in the run, on the course*. We live 
ax every point, with all the partners we encounter, creating coherence from incoher- 
ence, and order from chaos. And wc can expect suck chaos when new partners 
change the dominant narratives. Incoherence for some becomes coherence for 
others. Nonetheless the task remains the same: to breed respect and response for 

all the partners- invoked. 

Wc know the world through the relationships we create, with humans and non- 
humans. Haraway notes thai dbu" rations between nature and culture, human and non- 
human, are often blurred. She draw* on the philosophy of Alfred North Whitehead to 
describe these relationships and how the) arc rooted in our shared biology. She writes: 



. tl(M | both reiiHivuni* .11 hi uniuTWiHwm in many luvur*. tunmumo .» nwi .nuy 

nroatha to emergence, process, historicity, dffieretiec, ipcafieicy, co-habiui 1 . 
constitution, and contingency. Harwway icraj: ;| 

No pore species exist. We corneas inURS, MM pure breds. 

Ontologies emerge from practices. Wc CO constitute each other in the relation - 
chips we form and practise. What we onto drvorotcJ tt duaVstk opposites we now 
together as partners- Haraway aays that in dog-land, 'we Are training each other 
octs of communication we barely under si ami. re. constitutive!)'. coniptnioTJ 

tpecks' (Haraway 2003: a). The science-and-religion dialogue forms through com 
olea lay cr? anc ' multiple partnerships. Trained in vastly different ways and often 
working in very diMinuTai settings, participants in thescicnce-and-rcligion dialogue 
must acknowledge their differences, and respect true otherness, Co-constitution 
doesn't happen in the abstract, in predetermined dialogues. Thescience-and-religion 
drogue is fruitful when participants listen carefully to each other, pay clow? 
attention to what isn't always obvious, and commit to a partnership -it ongoing 

collaL>oraiion. 

|f the pedigreed and pure-bred continue to reassure themselves that their story is 
the only reliable one, then they deny their rich and diverse biological lineage Hid 
separate themselves from all others. One can sec how this works through history: 
American Indians are forced onto reservations; Africans become slaves of Euro 
Americans; children become cheap labour for adults. The danger is that the stories 
we tell about our differences are used to justify the control and domination of others. 
In a similar manner, the pedigreed and pure-bred in the mainline science- 
ifii-rdtgion dialogue can convince themselves that certain narratives ate immune 
from the mongrel prejudices of culture, politics, race, class, gender, and sexual 
orientation. As if a kind of historical amnesia takes over, the dialogue partners 
have often proceeded without recognizing that their own cultural, political* and 
social contexts shape the dialogue itself. 

Feminist theorists identify and clarify the ethical, political, and cultural layers of 
how we know and interpret the world around us. For Haraway and others, feminist 
methodologies arc both practised and practical. 'None of this work is about finding 
sweet and nice— "feminine"— worlds and knowledges free of the ravages and prod- 
uctivity of power. Rather, feminist inquiry is about understanding how things 
work, who is in the action, what might be possible, and how worldly actors might 
somehow be accountable to and love each other less violently ' I Haraway 1004: 
its first stages, feminist theorists were often privileged, heterosexual, while women 
working in the academy. They challenged the patriarchal, androcentric, sexist struc- 
tures that limited, marginaUred. and disempowcred women. These dominant voices 
of feminism tended to define the categories, set the agendas, and publish the_ 
research. However, other women, those left out, those on the margins and edges 
the itatus quo, began to challenge what it meant to be a woman and a feminist The 
discourse of knumsto changed: the lived experiences of marginalized women became 
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smiivc intmettions and partnership*. 



Medicine as a Moral Enterprise 



*l_* Ul 1.4 hllHi lUWl MB MtHIII 



I Ire and work at the mtcrsection of religion and sddKC* specirleaUy in a working 
-oup uv, nurses, chaplain*, educators, and theologians. We arc all part of 

the Section for Ethic* and Humanities at the University of South Dakota School of 
Mediant, Wfc arc located in a mid-size community on the upper Great Plains of the 
Midwest in the United States. In & sense, we haw become the wdl-pedigrccd. We all 
have advanced degrees, have decent if not exorbitant salaries, and don t worry about 
where our nexi m«i or dean water will come front While members of our section 
have travelled and studied abroad, worked with the undeserved, and are sensitive to 
ihc problematic nature of contemporary health care, we arc all among tbc docu- 
mented ones, the weU-pedigreed. Each of us comes to the common task of educating 
medical students with different backgrounds and expertise. Wc all agree that what we 
know, how we know it, and what we do with that knowledge is a moral enterprise. 
Yet our enterprise is fraught with the dangers of the dominant discourse of 
consumerism, individualism, and the language of rights. Many whom South Dakota 
physicians and other health care providers will serve are not those with pedi&rccs. 
The land of the upper Great Plains has been inhabited for centuries by its first natives, 
many of whom are now l>anistied 10 reservations. American Indians, whose history 
has been stolen, defaced, and defiled, fat hardships often brought on by those in the 
damnum, white culture, other individuals in South Dakota lace economic crises 
brought on by farming in the climate of corporate America. Small, rural towns arc 
dying. Youih km the state altogether or ilock to the few urban centres. Many elderly 
men and women cannot afford medication*, and the current religious climate 



hvsidlB' for rural life must ask ourselves whether we arc preparing them adequately 

their work. 

I ,., M ,riK in ihe field of medicine, the Enlightenment myths still provide Ihc ttfc 
tfvnnUon Of theory and practice. The narrative world »f ihe patient doe* not 
Lnge on the objectivity erf the physician* cure While I find thai some ptmi. t 
,! medical school faculty still reside in the sterile world of scientific objectmiv'. 
such ■ world -view can no longer provide a sanctuary from the tough moral issues 
t ikriwr daily- How does one teach the practice of medicine as a moral discipline in 
pluralistic, techno-scLcntiftc. messy, finite world? For example, internal medicine 
residents from different backgrounds and cultures will often have conflicting; notion* 
about how to inform a family whose relative i* terminally ill The a« of life 
extending technologies can also present religious and cultural conflicts for both 
pfrtients and physicians. To acknowledge and work through such duernmas. ?l 
icians need to be aware of how their own cultural and religious biases, shape their 
medical practice. Epistcmology and ethics have a messy relationship in the class- 
rooms of health care clinics! 

Biomedical ethics in the las! forty years or so has been taught using a principled 
approach. Medical students should be able to recite by rote (or look at the placard 
in iheir briefcase] the four principle* of bioethics: autonomy, beneficence, non- 
m.k-lkence. and justice, Ttwe principles were developed originally in order to 
help people wade through tough ethical decisions. Principles could provide object* 
Mtv While principles worked in the abstract, they rarely took into account ihe 
messiness of clinical practice and public health care settings. Making decisions about. 
and with, patients face to face is very different from doing it in a sterile classroom. 
Enter narrative. From the principled approach to bioethks made famous by Tom 
Beauchamp and lames Childress, bioethicists have moved into the world of story 
idling, of narrative. Karen Lebacq/. a theological cthidst. says that 'central to the 
narrative approach to bioethics, therefore. Is Ml listening to the patents story, 
M understanding what kind of story it is, and fc) responding with a story that ttK 
the patient's own story' { Lebacqz 2004: 103). We know the world by the stones we lell. 
And much of the messv world of medicine cannot be fit into principles. Physicians 
who know more about patients' stones can provide richer and deeper analyses of the 
dilemmas that they face. In the teaching of bioethics, Rosemary Tong. a feminist 
bioelhicist, explains this shift in pedagogy: 

tor a variety of reasons, mostly having to do with the feet that I ****** ** £***? » 

practice, t became convinced thai the GWCI rrasonability of principlism did not tit trie ClBUG 
nearly so well as il hi the dossfooai. I became Ufemud in the Moethiul mcono that 
prindpfiim had eclipsed and began to see in them what I kmc pfincnrfism lacked, t long 

3002: 4I8) 

One can talk about autonomy in abstraction, but it is another thing to wfc with a 
patient whip il struggling with end-of-iife decisions, or with a young woman trying 10 
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fen messy relationships to a simple storyline. StowH create worlds, but the world 
tbo rates rtwieti Feminists inn* that flw laWjpfy « narrative rami be expanded 
brand the individual Id include the historical, contingent, cultural and cwnpfa 
faffed ot the broader context. As a feminist educator. Rosemary Tong appreciated 
wk« narrative &e*r? did far the leaching of WMthfc*. But it wa«V< enough; it dklnt 
go far enemgh to describe lhe who and what of Che world and the meaning* we 

■ rwtruct along the wy. 

ig draws upon the work of other fcnifaistt to illustrate why the category of 
narrative must be expanded Differences are explored in order to create cotinections 
and, is H Bon* 10 make a difference in the world'. Tong notes that UrM 

\.:rayan, an Indian philosopher, 

befeves dtt d is Western intellectuals' guilt about iheir pail role in oppression that explain* 
then ptocM rdiKUncc to condemn actions, practices, .mJ systems in developing nations they 
v^ld ■mmcdJaietv condemn we« they to aceur in the \fet. . . . Objecting to what amounts to 
adoubk -tfandafd' morality, Narayan rircuc* that she docs not want Westerners 10 unrcflec- 
lively reaped l>er culture, but to insist vrfth her that wKu jr. wrong about VS. racist practices I* 
prrcuerv wlut b wrong about Indian racist practices. (Tong ioor 417) 

If the world is simply reduced to ones persona! *tary. then the complex details of the 
bigger picture are igtwred. Enlightenment individualism can reign again, this lime in 
the form of cultural relativism. Tang, along with Haraway. urge US to avoid the 
pitialb of universal absolute* and cultural relativisms. Both of these belong to the 
privileged standpoint that doesn't need to take other* seriously. 'Clearly, contempor- 
ary bioetiucLsIs cannot afford to play with the bombs of relativism, let alone post- 
modernism, anymore. The heavy demands of living "> * globalised world require us 
to find and use conceptual tools crafted to chisel a measure of unity within our 

diversity' (Tong 2002: 427 1 

The very conceptual tools that we use to shape our diverse stories can steer us to one 
story that wc can all daim to tell: that we not only live, but also live well— faithfully 
andfmiiuuyaionespeattonihi^ 

learning and idling the epic of evolution and other creation Tories thatgiveuscluesas 
to who .vc arc Simply being a human person constitute a rationale for constructing 
some kind of modest global story. If wc only concentrate on our differences, we forgel 
w hat we all fans our fiiutude and flesh. M long reminds us: Our common carnality 
and mortality invite us to acknowledge our shared human needs, lest we permit our 
diversity 10 reduce to rags a moral quilt that could have covered and comforted all of 
ong loot 431), We are moral and mortal. 



person* h*ve basic needs that must be met in order for them lo survive. Medicine 
must be practised wilhin sustainable Simits. and basic human needs and access la 
public health slmuM he the priorities for allocating resources. The langtuagi- >>l nghtt 
rifts way to that of responsibilities, 

|f feminists arc right that the grand narratives of the Western Enlightenment trap 
us in lethal dualisms, then we must understand how the history and practice of 
medicine I* shaped by such dualism ^ tor example, expensive technological innov- 
ations are often available only to the wc-ilthy. not to those who arc poor or earn 
minimum wage. Public health needs are ignored at the expense of private ones. To 
change the way in which medicine is practised requires different ways, new ways, 01 
creating meaning and value, Hnraway s notion of emergent practices offers a con- 
structive approach for restructuring the way medicine is practised. Discussion of 
ambiguous and complicated medical and ethical problems can be a joint partnership 
between teacher and student, boih parties vulnerable and accountable to each other. 
In turn, these erner^cnl practices may act as models for understanding the relation- 
ship between physician and patient. 



Incarnation: There's More to the Story 

than Meets the Eye 



To illustrate these emergent practices of medicine, I offer some reflections from my 
experience. I have taught graduate students in the nursing department in a priv.it. 
college, developed a class on death and dying for undergraduates, and worked with 
physicians at the University of South Dakota School of Medicine, feminist thought 
has helped me understand the education of health care workers as an emergent 
partnership between teacher and student. 

lhe Augustana College (a private, liberal arts, college of the Church) Nursing 
Department which offers a Master's degree in Community Health- focuses its 
mission on the needs and challenges that the communities race on the upper Great 
Plains, Advanced practice nurses begin their work with a course that forms commu- 
nity alliances. For example, a nurse might work with a group of senior citizens in 
lus local congregation. Instead of telling the seniors what thev need, the nurse spends 
time listening to ami being with the community of seniors. This usually includes 
lengthy interviews to learn the participants' individual stories. Senior citizens in an 
fcrbau area might have different concerns from those in isolated, rural ones. Once the 
nurse has discovered from the seniors how health Es denned for ihem. then a protocol 
can be decided upon for meeting their health care needs. This kind of approach 
reverses a typical hierarchically based medical model of teaching nursing. The seniors 
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lV.IJ.arm OVS we know what we lav e. and tmW brcomc responsible for those we love 
n^uenuV. Hi I- «spo«Bly wilh other, demand, that we love ihem Her broad 
undemanding of community, which mcludes the entire natural order, n the context 
from which constructs of health and illness can be colored, 

A few years ago in a emiw on end of life thai I team taught Kith an internal 
medkinc phvsician. we asked our unior students to create final projects about 
someone the? knew personally- One student chose to interview his grandmother 
w ho mm in her eighties. She lived in a small rural town. To be elderly and live in such 
a community b truly to Jive on the margins. While deaih wu haidly imminent ibe 
midenis grandmother had begun to experience dying in several ways faw 
,„„ iied ud lonetv. The economy was pool, and local families she knew had left or 
were leaving for other opportunities. As the community ...scaled, the church and 
school grew smaller as well. She fell loss each time she went to church, each time she 
went to the small main art* shopping area. And her friend* were gone as well. All of 
the relationships that bad ruined her well-bemg over time were slowly dying. Her 
notion of what she needed at this stage in her life didn't include technolo^ca! 
novation* instead she needed rteh-tho.se lives around her that kept her go.n* 
For this elder on ihc prairie, loneliness was her diagrams. 

Wl .en leadiing about the other end of life, I have discovered that there is move to 
the story man the cmbrvo. While headlines trumpet the ethical issues surrounding 
beginning of lite, ibc liv* m the women who bear the children ire forgotten. Across 
the country, some physician*, pharmacists, and other health care providers refuse w 
perform abortions, prescribe ftt till orders for contraception, and even oppose the 



reasons- * ct 

Mirth aoofr. the Souih Dafcoal Legislature passed i hill prohibiting all aboWtoni 

■ tn i^c exception of saving the life of the Mother. According; to the 
«rnda. a human being by definition begins ai eontq»tct>p. atld ending the life of 
the embryo by any mean* whatsoever would have been prohibited even lor ihe 
hfjlth nf the mother* Ihe implications jrenuiehmvr* tompQcated than simpsy pro- 
life or pro-choice, For many women who are affected by infertility and live in rural 
jreas, simply g°<ng to the local family doctor migh r n' ally be their ■■nly opCion 
Fertility drugs arc often prescribed by male physicians who don't explain their impact 
the woman's physical and emotional well-being. For example, if a woman after 
itfinfl such drugs has multiple embryos and is not able to carry them ail to term, she 
miiiht face difficult and painful decisions about whether or not 10 terminate some o. 
the embryo*- Many family physicians and clergy are not equipped to help women 
cone with these difficult ethical dilemmas. Simple mora) or religious pronounce- 
ments do not alleviate ihc complexity. CjurrentSy in South Dakota, the only in vitro 
fertilization clinic is at one end of the state. The life of such a woman gets very 
^implicated. She often loses her local support systems. And, in some cases, local 
pharmacies and hospital systems may refuse medical assistance or care if they are 
opposed to such reproductive technologies. There is more to the story than the 

embryo. 

The writing of John I.anius help students to know that there is often more than a 
simple, right answer to complex ethical dilemmas. Lantos, .1 professor of pediatrics 
and section chief of general pediatrics at ihe University of Chicago, knows at first 
hand the complexities of medicine as a moral discipline. Inhismost recent book. The 
laznrus Qbk Ufe-atrd-Dcath /ssi/es wi Ntanatal Intensive Care (2001), be structures a 
narrative case study that sends th* reader inio the ambiguities of life and death in Ihe 
XICU (Neonatal Intensive Care Unit) forestalling any easy assignment of blame. 
Untos complicates the story from the beginning. Chicago is the cultural, social 
political* and hUtorkali setting for the story. I see these case* as constunting .1 ™rt of 
Liiltura! locator, an indication of where and how our culture tries to understand and 
to frame the tough issues raised by the double-edged sword of neonatal intensive care 
and, by analogy, other innovative medical interventions' .Lantos 2001: p. xiit). He 
looks for the patterns in the particular, like Haraway. furiheimorc, he refuses to 
separate narrative or 'foct f from the texture of the landscape in which decisions are 

made. 

He begins with three visual landscape markers: the Sears lower ( temple of 
retailing >. the Amoco Building Ibuilt on energy, oil, and antitrust laws), and the 
|ohn Hancock Building (insurance premiums). All three temples, he explains, arc at 
the center of all the business centers in the center of all the great American cities' 
(Lantos 2001: 1). These temples frame the context of the NICU— the modern temple 
of reproductive and life-extending medicine. Lantos relates how health care pro- 
viders and family members struggle in the heated moment of crisis to discern what 
thutild be done! The luxury of waiting for the right answer to show up at the 



doonsepoftlw crisis is not available Ibe illusion of individual deci^orwrnade i n the 
I iiambiguous web of morality is exposed, by Lantos. Mora] derision midtmgij 
ven into the multiple storyttnes of families, lawyers, health em 'pnafasianik and 
insurance companies Moral decision* faced in the MTCU ace not abstract. Thcv 
involve die flesh and Wood of families, of the nunts in the NICU. of th c doctors 
coming and going through ihc night. 

nl reflection begin* * ith a pjrtinjlar type of personal suffering. Writing or reading aho w 
ethical dilemma* is in abstract cscrcbc Being there, trt ike night, was ran. The oabio and 
parents were there I me, I truly <hd not know, and neither did they, whether I was a savx* 
or a torturer of babies, whether I offered hop* or hubris, whether it was good to %\ x my 
rechnolofy an.: 4 better to acquiesce gracefully (Lantos 2001: i&4> 



Borderlands 



Medicine and morality arc in the borderlands of flesh and blood, life and 
death, technology and nature, culture and biology. For ihc boundaries blur the 
borderlands, the familiar shifts into the foreign. Medical education must begin in 
the borderlands* at the edges where the once familiar Enlightenment, objective, 
narrative boundaries no longer exist. To practise medicine as a moral discipline is 
to enter deep into the flesh afld blood of others, to make a difference in thc world, 
and to cast lots for some ways of life and not others. 

The dialogue between religion and science is a moral discipline, one thai takes 
scriouihy making a difference in and for the world, like the practice of medicine as a 
moral discipline, the dialogue between religion and science requires taking risks. As 
Karaway nates, answers to question* about meaning and purpose can only be found 

in emergent practices, i.e. in "vulnerable, on-lhe-ground work' (Haraway 2003: 7}. 
Such groundwork will require knowing and listening to all kinds of stories, partuu 
larly to those from the borderlands and margins. From these places and standpoints, 
the narratives of religion 1 nd science can be expanded to include ail of life. From such 
incamataonal practices, new narratives will emerge ih.it help us- as a human species 
not only to live, but to live weJL 

The science-and-rciigion dialogue does not exist apart from the embodiment of ib 
participants. In these face-to- face encounters, we can assume thai what seems lucid 
will! blur, and what we thought was opaque will become dear, in the end, ihc dialogue 
will make a dificTcncc only when and if it begins from the experiences of those on the 
margins and edges. To respond to thc questions about the meaning and purpose of 
human life requires that wc engage the ambiguous, marvel at Ihc mytferioos, and 
hope with modesty. To experience moments of clarity and to envision moment* of 
truth, one must accept the whirlwind, the busy Inuring crazincss that Bfc is. Human 
beings are always messy, complex, finite, and mvsierious. Otherness is dizzying, often 



confusing, and even frightening. Haraway notes that, 'We also lire with each other in 
the flesh in ways not exhausted by our ideology Stories are much bigger than 
nlogies. In that is our hope (Haraway a©**- x?) . The narrative of the idea* 
and-rdipon dialogue can make a difference if the story moves beyond the ideologic* 
pf purity and pure-breds We are, after all. mults. mixed breeds, whose own storic 
are inherited from complex strands and fayas. 
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Reduction and Emergence 



Scientist have had spectacular success with reduttionism, Take something like a 
human muscle, peer inside, and there are the inuscic cells, contracting and relaxing, in 
unison. Peer inside the cells and find actin and myosin polymers sliding past each 
other and generating the contractile forces in conjunction with ATP hydrolysis. 
Extract the polymers and discover that they're made of actin and myosin subumt 
protein's. Purify the subunits and leam that they're strands of amino acids that fold 
into shapes that allow them to interact with one another to gcocrau force*. Analyse 
the imino acids and encounter their component atoms and their bonding angles. 
Peer into The atom*, and it's a whofc new world again. And finally, take a creature like 
an amoeba, find that the same kinds of actin and myosin proteins are propelling it 
aking, and realize that our muscles are availing themselves of ancient evolutionary 
ideas, 

Kc>ponsc to this success h.is Iwm decidedly mixed. On the one hand, people slurp 
up the technologies and medicines that spin off from, and thereby validate, these 
r co PCtkntia undemamlirtps, On the other hand, they often decry the Humpty- 
Uumpty fragments that appear to be all that remains of their whole-egg world 
where the human is the point. And so we are awash in science wars and Darwin 



wars even as we are also awasn m «ai piiuiio vuu « w$ks. i war s i ior ot existential 
and religious havoc our there, and the situation doesn't seem to be improving. 

This chapter offers some possible ways forward. 

Whereas reductiomsm has yielded splendid results in science, (here U an import- 
ant sense in which it is artificial, and in this sense false. By starting from wholes and 
moving 'down into pans, one is moving in the opposite direction from the way 
matters arise. To grasp how nutters arise, one must run the muscle movie backward*, 
from the suhaiom to the atom to the amino acid to the protein to the polymer to the 

: to the muscle to the contraction. To make such a movie, it is essential 1 begin 
with reductionist understandings — otherwise, there is no way to know what to put in 
the movie. But once the cast of characters is Identified — once it is understood how 
proteins fold and myosin hydrolyses ATP and so on — it is possible to narrate such 
understandings in the correct temporal and spatial sequence, moving upwards' from 
one level to the next- 

As scientists with casts of characters in hand engage in such 'upward' projects, they 
quickly arrive at an understanding that has in fact been around for some time 
(O'Conncr and Wong 2002). Perhaps the most familiar phrase for stating this 
understanding is to say that 'the whole is greater than the sum of its parts'. A, second 
phrasing is to say that M one moves 'up' in Bevels of scale, one encounters "something 
more from nothing but" or, less euphoniously but more accurately, "something 
else from nothing but'— since the point is not that one encounters something 
greater or something more, but that one encounters something else altogether. 
Importantly, mi* something else can, in turn, participate in generating a new 
something else at a different level of organization. That is, today's something else 
may he tomorrows nothing hut. The now widely adopted term to describe such 
dynamics is emergenu. 

Many are engaged in the religiopoetic project (Goodenough 2000b) of exploring 
tfv religious potential of our scientific understandings of Nature — an approach 
some are calling religious naturalism Goodenough 2oa$bl In a book in this genre. 
The Sacred Depths of Varan? (Goodenough i9$fc). the emergence concept is invoked 
both directly and indirectly, but the primary intent is to introduce the astonishing 
casts of characters revealed by reductionist approaches and to articulate religious 
responses to their foundational roles in the universe, in life, and in human mind and 
spirit 

In this chapter wc assume familiarity with these characters, as in the foregoing 
examples of muscle — atoms and atoms — muscle, and will work from the 
emcrgentist perspective, running the movies in the emergent direction. We first 
give an overview of the emcrgentist view of nature, and then use these concepts to 
outline an emergentist view of the religious quest. We suggest that much — we would 
say most— of what religious persons seek i* grounded in a thirst for the very 
emergent phenomena that in fact surround qs. The concept of emergence, more 
than any other concept we have encountered, put* Humpty-Purnpty back together 
again in ways that are wonderfully resonant with our existential and religious 
warnings. 



Emergence as a General Concept 



Emergent propcrUcs arise as the consequence of relationships between entities 
Robert Laughlin {2005} intriguingly suggests that emergent properties arise wen at 
the Icvd of relationships between subatomic entities — indeed, he suggests that the 

I Maws' of nature may prove to be emergent— but since we are not trained in 
discourse at litis level, we will begin with relationships between atoms. 

Atoms interact with one another, and hence generate emergent outcomes, in 
jucrdance with two general features: their energy and their form. Thermodynamics 
describes the energy and the entropy parameter* of an interaction, but critical as well 
arc what we can loosely but conveniently call shape influences, Tncrmodynamically, 
iwo hydrogen atoms will interact to form H, because energy is released; NaCl will 
dissolve in water because energy is released and entropy increases. But there is more 
to chemistry than just thermodynamics. H. forms also because the electron shells of 
hydrogen atoms arc conducive to a 'fit' between them, and the shapes of water 
molecules and their resultant dipolarity (charge separation) are conducive to separ- 
ating and distributing the atoms of NaO. These descriptors, and others offered 
below, may strike a scientifically challenged reader as too hacd' and a scientifically 
sophisticated reader as too 'simplistic/ We ask you to bear with us, since what's 
important here are the concepts and not the details. 

The key concept: if one starts with something like a water molecule, it is nothing 
bat two hydrogen atoms and one oxygen atom, but each molecule has something- 
rise properties that cannot be ascribed to hydrogen alone nor to oxygen alone. Trie 
interaction between the three atoms entails a reconfiguration of electron orbitals and 
generates a trapezotd-shaped entity that is more electrically positive on one facet and 
more negative on the opposite facet. Compared with hydrogen and oxygen atoms, a 
water molecule has unprecedented attributes, because the joining of these atoms has 
distorted the shapes of each and produced a composite shape with its own intrinsic 
properties. In chemistry, shape matters. 

Now we can consider what happens when water molecules interact with one 
another. Here we encounter the interesting fact that it depends. Ice forms when the 
kinetic energy of the average molecule is low and the molecules* stickiness (capacity 
to form hydrogen bonds) overcomes their movement; liquid water forms when their 
movement is just sufficient to overcome the stickiness and allow them to slip over 
one another, forming hydrogen bonds with picosecond lifetimes; and steam forms 
when their relative velocities arc high enough that collisions seldom allow sticking. 
I f 1 fbfm&ftjjon of each phase, and the transitions between phases, are generated by 
thermodynamics and shape, and the emergent outcomes are numerous. Thus ice 
displays buoyancy, crystalline organization, and hardness; water displays surface 
lemion and viscosity. None of these properties is displayed by individual water 
molcculcis; what mattei ate dynamical regt Lritiej in the WflTj | to which I ITgC tnjmbi a 
of these molecules interact with one another. And so we hare here our first of 
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the emergent properties of ice and liquid Miter). Higher-order properties have 

emerged by virtue of the regularities of interactions between their constituents. 

All sorts of molecule.* beside* water can adopt alternate phases, and in cjth v a.. 
the resultant emergent properties are slightly different: the hardness of crysulline 
quart* is distinctive from that of ice, and the viscosity of liquid mercury is distinct 
from that of liquid water, because thermodynamic interaction effects and stop* 
effecis both contribute to generate slightly different emergent outcomes. That 
being said, phases of matter *harc characteristic features— hardness viscosity— 
imspectivt of their specific micro-properties, features arising from global regular- 
ities in the interaction* that tend to wash out the details. 

But this is (JO! always the esse. Sometimes one or more micro-detaite can get 
amplif 

SnowiMes illustrate this kind of amplification effect A snowflake, usually a single 
planar hexagonal ice crystal, is again nothing but water, but as an initial crystalline 
'seed' moves through s given set of humidity, temperature, and pressure conditions 
in its fall to earth, additional crystal growth is influenced both by the "initial 
conditions' (the configuration of the seed) and the 'boundary conditions' (what 
kinds of crystalline structures most readily grow in that particular set of conditions). 
What makes snow-crystal growth special is that the pattern generated by one stage of 
growth serves as the initial condition for the next as the inowflakc falls into a new set 
of atmospheric conditions. Consequently, each snowflake that reaches the earth 
displays a unique morphology that reflects its individual history, embodying all the 
tmtial and boundary conditions, all the constraints and possibilities, that it has both 
encountered and generated during its growth. 

IfaUVc the emergence of material phases, where interactions tend toward the 
avcragr nvrr time, *lnictural and thermodynamic effects become, in effect, mnlli- 

plicative during inowthke to mutton. The heat released hv each new water molecules 
accretion to the growing crystal is dissipated throughout the crystal structure, 
meaning that the temperature of each pan of the crystal* and thus the probability 
that new water molecules will attach to any given part, is biased by the just prior 
configuration as well as by external conditions. Hence the thermodynamic tendency 
to distribute heat evenly progressively exaggerates the subtle biases of different 

crystallisation patterns, and these patterns in turn affect how heat will he distributed. 
Each bias amplifies the just previous bias of the other. This amplifying effect of 
complementary dynamics is designated nwrphodyntwric emergence (form begetting 
form), in order to emphasize the critical role that both shape and dynamical 
regularity play in the process (Deacon ioofia). 

Snowflake formation, and crystal growth in general, is said to be autoettialytk. A 
catalyst is any entity thai influences both the probability that, and the rale at which, a 
given interaction will occur, Crystal growth is described as auincaialytic because the 
accretion of new molecules to the crvstal lattice increases the surfaces available for 
subsequent accretions to occur, and thus accretion rates increase with each new 



jcrrction (as long as the supply of molecules and energetic conditions allow) In 
addition, the presence of the crystal lattice increases the probability that ncw 
nsoleculcs wOl link up to it in the same configuration. 

More commonly we think of catalysts « molecules that increase the rate of some 
chemical reaction*-c.g. the formation or breakage of chemical bonds to form new 
molectttcs— without themselves being chemically altered. Particularly interesting 
n an emergence perspective arc cyclical chemical systems that generate catalysts 
during the course of forming new molecules, these being known as autocatalyhc 
qdts (KaufbuD 1996). A simple example might involve molecule A catalysing the 
chemical transformation of B into C, C then catalysing the transformation of D 
into E and E then catalysing the transformation of F into A. As long as substrates 
B. D, and F are available tr> the system, catalysts A. C and F. will continue to be 
produced at ever greater rates as each traverse of the cycle generates more catalysts 
that can in turn catalyse the formation of more catalysts. An autocatarytic cycle, then. 
JS a distinctive higher-order pattern of molecular interaction that alters the compon- 
ents that then alter the interaction pattern, the result being the sclfampb neat ion of 
hath the dynamics and the relevant substrates. This recursive interaction pattern is 
made more probable by the complementary shapes of molecules, and the probability 
of interaction between such molecules is made more probable with each cycle as more 
arc produced. As with the snowflake, micro-properties and interaction properties 
interact to reinforce each other, but strikingly different outcomes are possible once a 
system is circularly nested. 

In the language of thermodynamics and morphodynarnics. autocatalytic cycles are 
fer-from-equih'brium dLsstpative systems that exhibit coherent behaviour by virtue of 
I ti , i r dynamical regularity. They are usually transient in the non-living world because 
they, like all interacting systems, are dependent on initial and boundary conditions 
and proper energy/substrate flow, and these conditions arc usually ephemeral. As we 
will see, life basically works by maintaining the conditions wherein such cydes can 
operate in a reliable fashion. 



Emergence and the Nature of Life 



<> 'I ■ -. - . 



Emergence not only surrounds us in the non-living world; it is also the key dynamic 
of living organisms as in, for example, the emergence of contractility (something 
dsei from the interaction of myosin and actin polymers (nothing but). Life has a 
number of additional features, however, and these arc perhaps best appreciated by 
considering ways that life may have emerged from non-life. All origin-of-life hy 
potheses are by definition speculative, since the default assumption is that the 
original liftform is no longer extant but went on to evolve into the DNA-based. 
lipid-membrane-enclosed^protein-niediated. single celled organisms that served as 



ihc common ancestors of all modern hretnrrm. What is gained by exploring orig m . 
of-liic »pn-uUtions is a grasp of what being alive entails. 

Deacon (1006W offers a scenario for the formation of hypothetical entities ciHed 
auttxeUt that display many, bui not all. of the salient features of life by virtue of 
tiscrniodynamie* and morphodvnamics alone. Their initiating feature is an auto- 
catalytic cycle th.it is enclosed in a container whose sub units are generated by the 
cycle, making it more likely that they assemble around the catalysis. The container 
can on occasion be disrupted by agtotion, spilling its catalytic components, initiating 
new component produciion and then re-forming to enclose new substrates. Dis- 
rupted con: may also release suhunits that reassemble into more than one 
autocell, or may break into partial autoceUs, each of which reassembles into a whole. 
In this way ■utOCcBs are capable of self-replication. Moreover, a given autocdl may 
rapture novel substrates during disruption and reassembly that permit the emer- 
gence of novd and more complex autocatalytic cycles. Hence autocelb arc capable of 
evolution in this minimal sense. Critically, any autocalls thai -evolve mechanisms for 
undergoing more efficient cycles would tend to self- rep] kale more often than other - 
Hence autoceJls would be subject to a form of natural selection, 

And finally, autoceils can be said to be •end-direcTed' (toward a specific conri&ura- 

11 ). to have features with 'functions' <e.g, to maintain the autocell architecture and 
potential), and even to be about something {to the extent that their features exist 
with respect to' environmental factors conducive to making autoceils with these 
same features). These arc all facets of an emergence dynamics of a higher order than 
the thermodynamics and morphodyn amies of autocell components, a property 
Deacon calls tdeodynamies. The telcorJynamic concept is in fact quite nuanced and 
not easily summarized, *\\6 readers are referred to Deacon (2006/1) and Deacon and 
Jeremv Sherman (lOOol for Careful developments of this seminal idea. 

The auto ceil, then, displays key features of life — substrate acquisition, self-propa- 
gation. evolution/naTural selection, and cnd-directcdnc&s — without possessing a 
separate , mechanism to specify these features. A critical difference that 

distinguishes all examples of modern lifeforms from autoceUs is the presence of 
such a coding mechanism in the system Ihe precursor to all modern organisms 
evolved some means of representing some of its structures and dynamical interaction 
patterns in separate molecular patterns, which would eventually evolve into the 
RNA/DNA-based coding systems that arc now ubiquitous in life. 

A coding, mocfaaaiifl) b inherently just that—* meehanisn^ consisting of a set of 
markers, like an alphabet, coupled with a process that can interpret it. Its interpret- 
ation acquires significance to the extent thai it codes /bran entity— e.g. an autocdl 
feature or an idea— in a way that promoter preservation both of that entity and ofihe 
code responsible for specifying it. These are the features of a semiotic system- When 
semiotic systems are copied, the capacity to generate more such entities is intro- 
duced; when semiotic systems change (mutate), the capacity to generate novel 
entities arises. 

Setting aside consideration of the many complex steps that would attend the 
evolution of even a simple molecular Coding system, we can instead focus on how 






thM outcome would augment the telcodynarnic process. In shifting from an autocell 
to an autocell containing an independent representation of it, dynamical compon- 
ents* the process of autocell generation has undergone a division of labour, the 
autocell continues to operate in consonance with the thermodynamics, morphody- 
namics, and teleodynamicsof its components, but its propagation and evolution are 
now also correlated with the genetic information that encodes those components. 
That is, an autocell with independently encoded features acquire* some freedom 
from the constraints of its own dynamics. Internally coded structures are not 
inexorably tied to extrinsic conditions, allowing estern.il materials to be used as 
generic building blocks and energy sources rather than specific structural precursors 
By this means, an autocell dependent on encoded structures necessarily acquires an 
additional agenda: to provide conditions that permit the maintenance and propaga- 
tion of this information as welt as the system that contains it. 

As we saw earlier, an autocell lacking encoded information still has the capacity to 
evolve if novel substrates happen to become incorporated into its container. The 
independent transmission of structural information provides an independent means 
by which structure can vary, since lineages can explore domains of possible structural 
and functional variants in a way that is unconstrained by what the environment 
offers in the way of variations. This is the power of representation. What continues 
through time is now not merely the pattern of a particular self-reproducing dynam- 
ics, but also the representation of potential alternative dynamics- With the additi 
of coding, autoceils — and, by implication, living organisms — acquire a degree of 
freedom and autonomy from the specific configurations of matter and energy 
that constitute them, thereby generating a spectacular expansion in evolutionary 
potential. 

With the addition of a metabolism that provides a continuous flow nf material* 
and energy to maintain them in the non-equilibrium state necessary to incessantly 
run these processes, such entities can be said to be alive in the sense that biologists 
u*c the term, Life's emergent properties arc no longer left to the vagaries- of substrate 
diffusion and container disruption, but are now themselves independcrjtly embodied 
in that emergent property called genetic information, which takes physical form in 
DNA- or RNA-bascd genomes in present-day organisms. 

It is important to pause at this juncture and address a key issue- One way to read 
rhis account — a misreading, we will argue, but a common one — is that the genes arc 
driving the system, that genes arc 'selfish", that genes rule. Not only is this misreading 
inherently depressing, and religiously sterile: it also misses the point. Genomes are in 
f.ici the handmaidens of emergent properties, not the other way around, Natural 
select 1011 ddesn I 'sec" genomes, and indeed, we saw natural selection operating in its 
canonical Darwinian fashion with our hypothetical autoceUs that have no genomes at 
all. The whole point of life is to generate emergent properties that, if successfully 
executed, have Ihe additional feature of permitting transmission of genomes. Gen- 
omes represent a splendid cuiivenience, allowing emergent properties, and hence 
organisms, lu be generated ever more efficiently and with increasing levels of 
complexity, But they are useless unless they contribute in maintenance of the 



emergent dynamics that confer upon organism* me cuoucuy 10 carry on. W c can 
posit an aulocdl without .in operational genome, bin a genome that fails to specify 
an emergen! teleodynimical system, such is b minimally present in an autoecll, « 
dead on arrival. 

So, a stiCCcSfM lire outcome is m promote the iraiumissiion of information 
conducive to maintaining the emergent dynamical logic that gives it iis meaning— 
that is, to promote the production of emergent outcomes (called traits in biology) 
that collective*) make their awn continuation more likely. It is traits that rule; genes 
follow in th< te. ttiin common to all organisms include such non-depressing 

and religious fertfk capacities BS end -dirccicdncss and identity maintenance; traiti 
common to all animals include awareness and the Capacity for pleasure and suffer, 
traits common to social beings include c o operation and meaning making; tnfc 
common to birds and mammals include bonding and nurturance; trails common So 
humans include language and its capacity to share subjective experiences, and thus to 
know low. Transmission of genomes is the steady background drumbeat; emergence 
is the must 



The How and the Why of Trait 

Generation 



AU modem organisms generate their trails in basically the same way, meaning that 
the common ancestor to all modern organisms, posited to have appeared more than 
3 billion years ago. also employed these strategies. The core idea is that genes encode 
protein* thai fold into useful shapes under the aegis of thermodynamics. Some of 
these proteins, such a* actio and mvo.un, go on to mediate cell organization and 
behaviour; others, such as lactase, catalyse metabolism and hence mediate energy 
transduction; others, such as insulin, mediate cell-to-cell communication, where 
behaviour, metabolism, and communication are all emergent properties, the out- 
come of thermodynamics, morphodynamics, and tcleodynamics, with countless 
variant manifestations. 

Particularly interesting protein* mediate an emergent process called regulation of 
gene expression. Each gene comes equipped with an adjacent switching clement, also 
made of DNA. When the switch is turned on, the gene is 'expressed* or 'transcribed', 
and the protein encoded by that gene is produced by the cell; when the switch » 
turned off, the protein is not made (the gene is 'not expressed' or 'not transcribed 1 1- 
The switches arc operated by proteins called 'transcription factors', some serving as 
aclivaiors and others as repressors of gene expression, that often act in concert ana 
given switching clement — that is, the W or 'off command is the emergent outcome 
of complex interactions between these regulators and the components of the switch. 



Each transcription factor is itself encoded by a gene that also has its own switch, 
which is subject to regulation by additional transcription factors. Hence the outcome 
ij; an elaborate system of feedback loops, where the genes can be considered as passive 
elements responding to protein commands. By virtue of these complex interaction 
dynamics, emergent patterns of gene expression arc produced, resulting an emergent 
molecular and cellular interactions. In a real sense, then, proteins, and not genes, rule 

.-.ugh genes must be present to encode the proteins), and the emergent conse- 
quences of these protein interactions, with each other and with the genes, are the 
I mate determinants of organism traits. 

As different species' genomes have been sequenced, an initially surprising finding 
Jus been that complex organisms don't have all that many more genes than do simple 

..rtisms. A unicellular ;i!ga, for example, has about 17,000 genes, and a human has 
about 23.000 genes. Moreover, well over half of these genes encode 'housekeeping 
protcrn5 ,, — actin. myosin, metabolic enzymes, and so on — that are present in both 
kinds of organisms. What has happened during evolution, then, is not so much the 
acquisition of new genes as changes in ihe patterns of expression of existing gene 
families such that novel combinations of proteins appear in a given cell at a given 
time, interact with one another, and generate novel emergent properties- 

This strategy is particularly creative in multicellular organisms thai begin as 
fertilized ^gg* an ^ cleave to form embryos and eventually mature forms- Individual 
ceils in the embryo set up novel patterns of gene expression such that cell A might 
produce and secrete hormone X and cell B might produce and display a receptor for 
hormone X. Hormone-receptor interactions then influence transcription factors 
such diat genes arc expressed in cell B that are not expressed at that stage in cell A. 
and the resultant proteins allow cell B to initiate a distinctive cell lineage vtfhose 
activities go on to influence the gene expression patterns of cell C. And so on. In 
other words, embryogenests can be thought of as a vast autocatalytk cycle— a 
mctacatarytic cycle perhaps; — made up of countless sub-cycles, feeding forwards and 
backwards in space and lime under the aegis of protein-protein and protein-switch 
interactions, with genes obligingly responding when they ore called upon to do so. A 
given gene may be switched on at the four-cell stage of development, switched off at 
the sixteen-cell stage, and then switched on again in one of the cells in a 156-ccH 
embryo. The protein produced by this cell will encounter partner proteins that were 
not expressed at the four-cell stage, and their interactions will generate emergent 
properties in that cell's lineage onh/. The gene may* be switched on again in primor- 
dial liver cells, again in concert with a distinctive set of partners, 10 generate novel 
liver- specific emergent outcomes And So on- New kinds of embryos and hence new 
kinds of mature multicellular organisms resull primarily from using the same old 
protein families in novel combinatorial patterns, 

The important concept to grasp here is that the genome an no way represent 1 
'blueprint' for a multicellular organism— there exists no top-down design entity' that 
Can be analogized to an architects blueprint S'or is the organism assembled from 
pre existing parts', like a house or a car Rather, the organism literally builds itself, 
bottom-up. assembling tiny parts thai modulate the assembly of the next set of liny 



— «. -tan lh< mm old protein familia arc used in novel combinatorial p JItem 
all under ihc acgi* of mitial conditions and boundary coiuKtiofc 
|w the information encoded in housekeeping gctic*. 



along ihc wav, 
pctabli^hed and maintaincx 
Thetmodyiwnte morphc>dynamics. and tclecKiyri amies «t up the constrain* and 
Wuh.ics, bul <W*« ate not predeterm.ncd-^en if they come mto bar. 
r -markabtv predictable way* Tneir features predictably emerge because these cmer 
e,ent feature! arc made almost inevitable by the hierarehy of biases of lower -order 



emergen i I 



Parkularlv underdrfcrrmiied- is the process of mammalian brain formation, 
albeit, agfl'n tcatme* emerge in a predictable fashion— alt gorilla brains. f 0l 



example, arc Tar more 



similar to one another than ihey are similar to the brains of 



my other mac* White genes again Wrfteh on and off in vinous cell lineages :- 
critical jurunircs Airing brain development, most of the action emails «B-cdi 
interactions til protem receptors and hormones as the neurons move up into *c 
cranium and establish connections with one other. Moreover, most of these hot- 
moncs and receptors are not brain -specific again they're the same old protein 
fancies put to use in a neurogenesis contest When one absorbs the fact thai a 
mature mamtnalian brain mar contain WW billion neurons, each in synaptic com 
rnumcatkm with some 1,000 other neurons, all put together under the witch of 4 
genonu «™ 20,000 genes, one comesto understand whyit is so inaccurate .o 

speak of a gene as being 'for" a particular menial capacity. True, a mutant gene 
encoding an aberrant protein may in some cases generate an aberrant brain function 
outcome, but this is not because that gene encodes that outcome; it's because the 
aberrant protein ii detective in pointing neurogenesis in a particular emergent 

direason. 

Embryogcncsk occurs in environmental contexts— soils, ponds, nests, uie 
uterus— and all brains, even dam brains, are capable of learning from experience. 
More generally. aD creatures come into being and make a living in environmental 
com** where each ecosystem represents a rich interdiction of the organic and 
inorganic, of organisms and planet. Genomes are transmitted to offspring when and 
only when, afl of this comes together. life is not about survival of the fittest; its about 
fitting in. 



The Emergent Human 



Deacon offers a bold cmergentist claim in his book Vir Symbolic Spate (»998>: 
'Biologically we are just another ape; menially we arc a whole new phylum 
DrguuW Our 'whole new* traits— symbolic languages, cultural transmission 
ida* via languages, and generation of an autobiographical sell— ire of ecntra 
importance to our lives and our reuguius Jives, and much remains to be understood 



alwut how they operate from a reductionist perspective. At this juncture, however, 
the concep* to take in is that these human-specific traiU are quintowfltially emer- 
gent; they are constructed bottom-up and then deeply influenced by environmcnt.il 
contexts; they make use of ancient protein families that ate deployed in novel 
Litems and sequences. We arc aware that ihis is a claim and that oehicr concepts 
of human origins and essence are on offer, concepts that set humans apart; but from 
#B perspective, the understanding that human-specific trait* are emergent — some- 
thing else popping through from all that huts gone on before and continue* lo 
lurraund us — is fully consonant with what we now know about the course of natural 
history, and a deeply satisfying way to think about who we are. 

What is particularly interesting about the course of human evolution is that it has 
entailed [he co-cvoiution of three emergent nwdalities— brain, symbolfe language, 
and culture — each feeding into and responding to the other two and hence gener 
fctsng particularly complex patterns and outcomes {Deacon 1998). While we don t 
fcnow. and probably will never know, the actual details of the sequence, here is a 
plausible course of events. 

• Initial social evolution of very simple symbol system* drives changes tn children's 
brains that make the acquisition of symbolic abilities easier and easier, where the 
symbol systems, transmitted via culture themselves evolve so -is to be learnable by 
the evolving children's brains. 

- These more complex symbolic abilities make possible the internalization of • 
•public perspective''- imagining an outside representation of self, one that can be 
superimposed onto real self-expcrience- 

• This creates contexts for the fuxtaposition of emotional states that would be 
otherwise mutually exclusive {e.g. love thine enemy). 

■ Out of this bisociation of emotions-cognitive experiences emerge unprccecknied 

emotional experiences and perspectives. 
. Hominid brains continually impacied by such unprecedented emotional states 

begin to evolve with respect to these states, develuuiug modaUtks for integrating 

these experiences and cultural symbolic supports that both utilize and buffer them. 
. Svmbolic cognition, that i^predpitatcsacascadeofreorganiEitional cogniuveand 

co-evolutionary' event* that eventually produce a brain with a capacity for the kind 

of mindfulness, miersunicctive paction, aesthetic sensibility, and empathy that is 

now possible. 

Absent from this account arc such standard hominid milestone as upright 
posture, opposable thumbs, and tool use. While these shewed up along the way 
and are important to who wc aic, their acquisition can be readily modelled using 
standard vertebrate embryology paradigms. By contrast, our emergent mentalities to 
date lack reductionist explanations, even if most ncuroscientisU ire confident 
that such explanations will be forthcoming. As with life, moreover, analysing all 
the pieces is just the first step, not the final exportation. Making sense ot brain. 
will also enta.l an elaborate reconstruction to discern their emergent dynamics and 
what they entaiL 
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I rnpoftinilr. when Ihf drtJtti* become available, they will in fact have nil m^ ^ 
our expend** of l*tmj self aware beings any more than our tindero^^ ^ 
oxytocin's ptffcparkm 1rt wmam ' c attachment impacts on our experience tA 
bcira* in low. ItafachoruM understandings of how minds work arc fascinating bai 
they are also irrelevant to what it's like Co be minded. While we don't know what jf, 
like to he j bat. WC kn6W what it's like to he a human, and it erjtaBt a whole virtu*] 
mkn rh.it doesn't fed material at all. Tne beauty of the cmerRentUt approach ^ 
mind i% thai II suggests that 10 experience our experience without awarcnesAof in 
twderlyinji mechanism is exactly what wt should expect from an emergent property. 
Tnc outcome ha* been given reverent names, like spirit or wnl. nam a that conjun- 
up the fworiwd ibsencc of materiulity. Bui we need not interpret this * evidence of 
>ome |wallel transcendental immaterial world We Can now say thai the experience 
of soul or spirit a* tmnutcrisl is limply * reflection of the way the process of 
Hncvgctk't pn^rcssiveUr dinlaflces each new lew] from ihe details below. 

We on now turn the page. What is the religious potential of the cmergem w 
perspective! 



What is Meant by Religious? 



InairystachuJidcrta&ng ilii important to make clear what one means by religious, since 
■way reader harbo in? a unique penned sve on this adjective. We are not sujtgot i ng t hat 
our readers agree mill or adopt our mconinps. but nnry thai ihey understand Them. 

IVe can begin by contrasting 'religious' with 'religion'. Loyal Rue proposes l:$gq\ 
thai a reunion is. a CttltttfaJ entity, grounded in metaaurratives indicating how thinp 
arc and which thinly matter, which offers- personal wholeness and social coherence to 
ih adherents, [n hb recent book (200s) Rue argues persuasively thai the commie. 

goal nia re-liginn is Bo educate ihreinotinnvnf h%udhrrenis«iu*h that the goals of the 
iulturjl tradition arc realised. 

A refigwus person — and we would say that all persons are religious — may or may 
not seJf-idcnlil- .m":i a religion. Rather, a religinus orientation encompasses three 
sphere* ol human e-Kpcficncc IGoodenough 2003, 200>if»; (t)The mterprerrve sphere 
U-k,*, thcologkil, phaJosophicdl. existential) describes responses to the Kg Ques- 
tions, such as. Why u there am thing at all rather than nothing? Does the universe, or 
my life, have a Plan* a Purpose? How do I cone to terms with death ? Why is there mil 
and suffering? U) The fptriutal sphere describes such inward personal responses to 
erislcTWr as gratitude, awe, humility, reverence, assent, transcendence, and ai-one- 
nort. (jj The moral sphere describes outward communal response* such as caw, 
compassion. £iir nundedness, responvihiliiy, trust, and commitment- 

RetiBjou* naturalism, in ihu context, describe? a person's interpretive, spiritual 
and moral responses to our understandings of naiurc. in thU case our cmcigenluX 
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d „drntanJ.np of nature, where the* sphere* are ordinarily not experienced 
^paraw category but rather a, an overall orientation Since (Ik authors a* 
kI^obs nontheists who do not self-ulrniiry with a *,ven ren^n. our responses 
M be offered In ,h» vo.ee. («. Urccs. Chapter ? above, prides an^lVn, 
wrview of the marry form, taken by rcligiou* naturalism J The response are o„, 
trended to be comprehend, bw rather 10 surest the religious potential of the 
einctjjienltit world -vkw. 



Interpretive Responses 



Creation and Purpose 

All religious traditions offer ways to think about creation. A single Creator God fc 
central to the Abrahamic faith* creation mytm. ore central to priruViaJc faiths; and 
theBuddhist tndmon includes the challenging concept ofTH^niMngks^es* aU that is 
has always been, and was therefore never exited. The emergence perspecthr offer* us 
wa« to think about creation, and ereativitv. that do not ret|urxe a aeator. £mergencr 
can be thought of 35 nature 4 mode of creaiivttv. j^rkg rise to ever more complex 
outcome* by virtu* of therrnodimarnics, rnorphoctynarnicj. and tcleodynamks. 

In theistie tradnions, creation IS invariably coupled with purpCHe/rherc b some 
reason why creation occurred, and there eiMtta plan for whai has been created, most 
prominently 1 plan for the human. It foOows th.it a central focus of the thehJk 
rdigioiis quest is to discern and attempt to act in accordance with that plan, finding 
ewdance in texts and revelation and prater. The crnergfcnce perspective, while not 
ruling out purpose or plan, is coherent without invoking either. Living beings, 
Uidimj humarts. need not derive from, or be in the rume of. some higher order 
injeaorv: instead, they can be undmiood to have followed trajectories made 
possible by planetary and etolo^ical conditions and opportune ; es 

|eflfre> Dahms, Austrahan surgeon and naturalist philosopher, expresses these 
ideai as follows: 

For mc, the um\ nw a^ m aeated object, no nulla how whirr that auicqH b mocavtd. u. 
unbearably acprrvsiru;. Why would I want to lire in a unreersc ihu » about me? Fw sore, a 
univmr purposely boali to jonicutc compksily or hCe or pnnusa or hunurutv b a onmically 
unrr«si4r act. particularly ti no iwealartg b alio**] after the uiiual roU ot uV d«e. 

bin no ilunb. I'd rather find anoiher place Tu call home—* place that ha* no hirpose-a 

mily wsW place— yea: A universe tiui spawns life and consdouines? without imt ruction. «usi 

because it is Ah, now ihu is really somethir^ orv can gel c«itcd about It 1 tbe tii&reoce 

elwwn inonncctvablv awaonie cosnih; skiD and ihe purely roaped. Xaturahsts are in hive 

rth the mapc f the open, rhe magic of the posiiblc. lac very continj^ney of tuc is what 

nukn 11 n unlK-aroWy kwcet .uvd precious. I Personal commun>caiion 1 
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This sttuf is dearly nm for oxt^nc (ct Gomfcnmigfe mww>, ft* some. 4 ^ 
Creating univrfw generate* angst and artomtei for others, ttrienuilifen and excite- 
mem. For -sonic, to think of purpose as an cnrfwd emergent capacity b to Ou^i 
the wry meaning of purpose? fcr other* purpose so understood u rendered mcQ. 
ingfolL even sacred, for the first "me. For some, to understand human-sp Pt: tf,. 
menial Jtnd rm&tjonaj capacities ■» emergen! is to vfobte their .<*n« of sclfi orhe* 
ceJebralr *U mat Ha* gone an before us a* setting the nothing-tmt wage fa- lnoe 
sfirciaoilir Mimethm^-cUc trves that we rive. We count ourselves among (he *«cofld 

: ; '" ■■ , r 



Contingency 

Dafcms cod* Us passage by invoking (he contingency of life, ind Stephen J. Gould 
( 10*9) has famously ernphaiiieej contingency as well, suggesting that if one were to 
re-wind the rape of evolution", ii is highly unlike!)- that the same kinds of organisms 
wcittld have rotacd a second lime, Confuaan scholar Michael Kalton (3000) hfu up 
ihecnaJlcnjes, and tfec salience*, of the contingency concept 

The biocenoerrd Lie onervuiion locate* Etl center of nine, mejning> and purpose s^iu . 
* 1 thin die realm of die coonngcnU the very kind of irredeemable contingency identified wtili 
mranin^lronfiB and absurdity wilhiji con^entwmaJ Irjmeworfcs. Indeed. vun:mpency iUcDTui 
j cetiird element ofrtssdvinc message. Until we gwp oui radical contingency. *r lia«r aeuII 
dunce of realty undtnurhiMg she nature of wh.it is ai stake. 

Einerjremisrn offers fresh ways lo think about contingency. Whereas contingent is 
often understood Co mean accidental or fortuitous, its etymology (crmiigere, ro 
touch. meet) carries the sense of dependency, of something being conditional on 
something: els*, and this certainly maps onto tfw core understanding of the craer- 
gcntiM perspective. In the History of Life, and indeed the history of the planet and the 
universe, things happen in the context of what has gone on before and the oppor- 
lunatic* thereby genuT*leuV-in Kauffman's (2002: 142) phnue. 'the adjacent rwwiM/ 
Crystals build on crystals, traits build on traits, idea* huild on ideas, 

Once a planet with Earth's properties came into being, moreover, the emergence 
and evolution of Fife ^s we know it can even be considered; as something expected. As 
developed by Richard Dawfcins (200*), evolutionary' history documents liut the 
same kinds of emergent adaptations — e^. vision, audition, flight, intelligence— 
keep popping through in diverse and independent lineages because niches that 
render such adaptations useful have been continuously 4 variable on this pfcanet. 
Hence the same kinds of organisms if not the same phenotyptc derails would be 
expected with a Gouldian rewinding. 

These perspectives go fcr to counteract the misunderstanding thai evolutionary 
theory is about randomness. The variation itsdf is random, happily, since otherwise 
the possibilities for novel trajectories would now arise, but the emergent path* taken 
uc ^ntingem and, in m important seme, anticipated. 
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The Emergent Human 

Evolutionary theory tufa us 10 situate the human in the natural world, and this can 
generate tojusfeh t ifrt o n t fKfr given lhat our mcntil capacities would seem to place 
us 'above" ihe natural world and our cultures above' the natural order. The crner- 
gentwt perspective allow* us to see ourselves not as "above" but rather as rctrurkahtv 
something ebe'. ForaJI wc know, and quite probably for all we will ever know, we if* 
the onb* creatures in the universe who write psalms and sculpt murble ana* know how 
,un work. We inhabit a virtual reality of symbols and ideas (Gcsodenoogh aoojo). 
and we are uniquely endowed wiih the capacity to teach as well as to imiuif 

:.; n jt I-'- 1 "- -ii- pWimman a the rmefgenl ouloomeot rMui I Ustsey tn4 In 
pattkosu the outcome of a co-evolution of language, brain, and culture, allows m to 
understand Who wc ace in exciting new ways. Deucon taao^ jofti litis up one wch 
perspective: 

tuunafl cootcstiusnes^ \s noi mrrdy an fmenjett phenomenon; it rpiioini/c* the Eo^k of 
eraxfcnee m a% sery form, Human frieds, deeply eniangW; in symbolic culture. rw.*e m 
efliectivr causal locus that ntcml* xro»* comments and mlttmnia, po»njig oui of ihe 
experience* of countless individuals. Consciouaneu emences ai an iiKesman-l creatioa of 
WOTctrang (rom nothing, j< proco% coniinuallv uamcending iisdl. to be bunun is 10 know 
ivhat it lce!& like to be rvotuLofi hipprntrig. 



Spiritual Responses 



Enchantment 

Dahms uws the word magical', a word often associated with supernatural miracle* or 
toe HrwvpEiiinable The cmergcntii-t penpective opriu counilnv opportunities 10 
encounter and celebrate rhc m.%p.i^j| while remaining mindful ol the fully natural 
basis of each encounter. There is a way in which the universe is re-enchanted each 
time one takes in its continuous coming into being, jnd there is a way in which our 
lives are re-enchanted each time we realize that we too arc continually transcending 
ourselves. 



Transcendence and Reverence 

Transcencknce L* commonly used lo denote a discontinuity, as in the 'top-down 
agency of transcendent deity. But transcencknee also aptly describes the phenom 
cnon of emergence, where disconttnuities (something elsol arise fron*. while 
remaining tethered to, their antecedent* tm»thin$ huts). This nKKkoiundc^uivliiic, 
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transcendence— Kalwn (aooo: 190) dcHnlvs it as horizonta) transeersdencV 
{cL (jcodciiotigri :ooi I— facUrtate* deconstruetion of the huhri.* tKai so often iflfefa 
human sensiWii-.. rcplodAf M win reverwc. the en rarity t« carry the sense that our 
c« it vastly krger and more important than our wH-e* {vVoodnjff an*. 
Goodawtigh and WwidnirT aooi). We cot. in this framework, after reverence dJ 
onh" 'nth* '^ n B bul alfco lo lrrf nnn Iivin $ (•■• ** KjItod again: 

A nxXMiiiulico »t how sve reprd the "non living lira lo open the pastfbujty of j| modc^r 
•df Hlcpfifaatwo **ucb rrmwnds the boundary of biolic lift Oner the boundary u <j a vn 
an vena of immediate acvoi 10 honTona.il Tranwendeme b created. What uir port Robing 
leffen hxv referred Ip a* "the nunive rmrtfcta .if Won*' surrounds us. mriting u> ip dfaco^ 
rherwrteniir^thJlhu-iri^M^ 

the rapid compkratv of life time- Wfcai it it (torn which w* have emerged, arsd to whidi -r 
Mun at death? It cannot be leu than U, &r kc *re formed of h. belong to it, marten it 
(Kafron 2000: 399) 



Gratitude 

Gratitude is the most important racer of the spiritual life, allowing us lo aefcnowriedsr 
and express our awe and our reverence. A universe that 'spawns became it «'. 
generate* our capacity io spawn because we arc, inviting uv to wrap our arrraacd 
minds and heart* around this astonishing whole 10 which we owe our lives and of 
which wc arc a part, and gyyp our summering gratitude. 



Moral Responses 



Emergent Morality 



Probably the most commonly voiced concern about evolutionary theory is thai fl 
represent the siipperr slope to moral relativism. Without some 'higher' luthoritv. 
rhe argument goes, without some arbiter of plan and purpose, there is no ontologitil 
bests for human moral behaviour; therefore, anuhing goes. Many go further, arguing 
that the perceived moral decline in our culture has been caused by the di^emirulinn 
of cn>lunoiury uftdentamtings Tom DeLay (ft-T>;> famously claimed that the 
Columbine tnas&dcra were a remit of exposure to evofutionary theory, that out 
school ssilcms teach the children that they are nothing but glorified apes who are 
evoluiionrted |«e| our of tome primordial soup'. 

Inherent in this mode of thinking it the notion thai aninulv are brutes' and that 
ihercfore. if we cvolutiomred' from bnites. we arc by nature brutes as well, mtensiw 
studio 04 other primates refute this notion, however, instead documenting that the* 
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unirtiiK sdf- organize into highly effective and coherent social system* wherein *re 
iradtlydisoeroed rersions of respect, friendship, en operation and reciprocity, em- 
pathy, humour. loyally, nurture. forpraKW, and « on <de Waal and l^jck 3003; van 
Schalk 2004). in prifflUolotfll Franz de Waal's wottk the non human apes are 
•good-natured' In this light, to be glorified apes is a promising moral starting point. 

So in what ways, and by what means have humans differentiated un Ihc moral 
xtijl We have considered this question in some depth IGondcnoujh m 
Goodenough and Woodruff mm; Cioodeormgh and Deacon moj). Basically, Ae 
jdea ii thai during the hrain/language/ciilture co-evnlutiorury trajectory outlined 
carter, the pro-Social emotions of our common ancestor with chimpanzees were not 
Jeft in the evolutionary dustbin. Nor. however, are th«c emotions experienced as 
those common ancestors experienced them, nor as modem chimps experience them . 
Rather, 'hey «c experienced as hunurt* experience things: via the cognitfo- 
OToljonal juxtapositions that undcrgird our symbolic subjectivity. Ones moral 
hmrocwork is not some instinct tli.it fun bubbles up. It is something that each of us 
constructs, amplifying and reconfiguring primate social emotions in the context of 
cultural stimuS and teachings, tn Aristotle's words, "We have the virtues neither by 
Mr contrary to our nature. We are fitted by otir nature to receive them.' 

Importantly, the outcome of developing one's capacity for virtue is to atprrieace- 
plcasureand incur admiration: those who are courageous, res*CTOTt, fair-minded, and 
compflssionate report deep satisfaction with these frames of mind— they arc raperl- 
enced as good, as bcautarul — and they are heSd tn high esteem by others. Geomre)' 
Miller UoooJ, in fact, goes on lo aryuc thai such developed traits are adaptive, m that 
they are sufolralcs for sciual selection: persons who display these qualities may be 
more likely to be chosen *s male* ami lo nurture their children with care and 
wisdom. 

In. any case, the emcr^cnttst perspective allows u* to understand the human not as 
some discontinuous moral entity but as an emergent moral entity, expanding core 
primate capacities and sensibilities and celebnuinfl, their beauty and value in art. 
literature, and religious teachings, indeed, the myths and metaphors that come to us 
from ihouNJiius of religious traditions convey timeless hopes and understandings of 
bow best to be good. 



AmoraJiry 

To look at the primates and lift up only their pro-social capacities is of course to ietl 
only part of the story. Self-interest Is central to the nature of all organisms 
(Goodenough iuo)l. and always lurking in the wings of primate sdf-inleresi are its 
darker' manifestations. It is here that the prnjtfa 1 of iijIii: ali/.iii£ morality encounters 

"' iii.il!. i;>iiuuimuufii hlehurdle-H leflwerexneJobextlw ipeian dMobcfved 
to inrure and ocn kill one another, to use force in sex to be cruel and rejecting, and 
to display robust xenophobia, and when wc confront Jiialogous behaviour in the 
bum.ni js chillingly documented by Fonathan Glover (2001), gloom can dc$cen& 



A fail comiderariiwi of the interplay between seU-iniernt and pro wxiahty, «- 
nciiFmtv * each pino oul in Itt emergent manifcMautmv is well beyond the urn* J 
thai chapter, but A few o&ervauons arc germam- 

Fir*J\ it i* important to point out that ihe existence of MrlHntcresi,, Jtsj lt% ^^ 
forms however defined, dor* not negate the existence of pro-MKuhty rto*sftall 
capacities arc not iuit lb* ahtenee of asocial capacities. They have emergent Uvr* yf 
ihcif owa 

We can then recaJJ that primates, both non-human and human, most often engage 
in asocial bcluviour*when wry arc subjected lo !4ress,andpankiilarlyio|injJar»K| 
stress. Under these cinmmstanccs, wc hunker down and engage in *clf-intereurt| 
survival patterns, ihe default bchAVionr of all creatures, and these often take form* 
chat are antithetical to pro-iMKiaJicy. 

i fee way to stack the deck in favour of morality, therefore, is to ameliorate the 
LL>nditiom> wherein humans find themselves phySiuiliy or emotionally imfxiveriihal 
threatened defeated, abused, humiliated, londy; or insecure. Such condition! (biter 
the dchumani/ancin and! dcmomraTion of those identified a* the taw' f ^^ 
rcuMratiom, allowing ihem to become targets of exclusion and brutality (Gtow 
20CnO. Such conditions also render humans vulnerable lo rigid fundamentalizm*— 
many carmnc morality labeb — that activate our fear and greed in their promises of 
dcJrvrraxKf- 



Ecomoralily 

Our ahtlttr tn reconfigure ihe core stvcial emotion* ntv> allow* us to enlarge our 
moral virion vuch thai we can come to care not just about family and troop and tribe 
but about conserving ecosystems and -sustaining biodiversity. Ecornorality a a 
nrlipous stance that lion's erTorucssfy from emergenrist underM.indmgv, asking not 
unl. for our jlfeguoce but alio for our continuous participation tn protcctmg and 
celebntting that from whsch wc have Comc- 
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CHAPTER 51 



SCIENCE, ETHICS, 

AND THE HUMAN 

SPIRIT 



WILLIAM B. HURLBUT 



He d before all things and in him all thing* hold together. 

Cokrtiian* 1: \.j 

Introduction 



Nearly 400 yeir* ago, ai the ujwn of the Scientific Revolution, Hit Ficik.Ii *.ier«iH 

and philosopher Rlajse Pascd (195$: 44) lamented 'When I commenced the study 
oj nun. I u* that these Abstract science* are not suited to nun. and thai I mi 
wandering Ember from my own stale in examining them, than others in not 
knowing them.' Today many fee* the umc disquiet. The naturalistic methodologies 
of modem science have uncovered a vast wraith of understanding* of tile human 
condition that Paso] cotdd not have imagined. Thee understandings ha*t 
imorrncd new naturalistic philosophic^ perspectives on the very nature of 
human nature, together with heretofore unimagined technokigicaJ powers to 
manipulate iL Yd. there is a seme that wnal Es most important and disiincUy 
human tw dipped thresh the fingers of the pa*p of science. Somehow the new 
conceptions of human nature fall short of cohering with the fullness of lite a> 
actuaiiv bed and experienced. They fail to sustain our seme of irreducible 
personal identity, on apaciry for free choice, and out Commitment to i<Wi 
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jrl d tHmcentknt truths. Likewise, they Oil lo provide ajt adequate aemum of our 
mdivicM or collective p*"<*viiie.s for pride. perversity, and self-evident evil Such 
aspect* of our humamtv. sometime* designated u spirillar, to a Ijfge extent 
oauidc the scope of n.itu.ahstie t&utol methodology but are rkhlv ireated 
withm the wisdom of our ancient religious traditions. 

If. however, we relax naturalistic presupporitaotw rfui categorically niciudc from 
initial e«m<ideration Mich spiritual a*p«t.s it « pu»fljlr to survev nfi«h the 
evolutionary jwior.irru constructed try science and acme** a broader synthesis; 
We may then discern in the tvoratioftary emergence of human perwnhood and iu 
moral sociality intimations of a richer conception both of human nature and of the 
natural order in .ind to which 11 has adapted. Hum-in person* know one another 
^ih 3 personal kind of participatory knowing that at once transcends the 
oaturaliwic methodology of seienc* and enables a knowing of aspens of rcal.ty 
that lie bevond the reach of science. When coupled with the perspective of 
Oirisuan faith, such an expanded conception of the world cidmiruto ill an etrue 
mat rts» Above mere moral duty .md social utility to an alignment of life with the 
^ry source and power of self giving love. Such lose reflect* the deepen natun- and 
purpose of Che cosmic urder that evolved the capacity for its expression. No 
less than such an ideal will be needed to guide the increasing p^xrs of our 
emerging science. 



A Critique of Evolutionary Psychology 



Toward the imddle of the last century, the crtunent geneticist Ineodo^os 
Dobihartsfcy noted that nothing in biology mate sense except in the light of 
evolution 1 . In the decade* that followed, it became increasingly evident that this 
pmpetti%t: un biulogy in general also apphes, to the science ol human Ijfc. Today. 
with the sequencing of the human genome and cur deepening understand} ng of 
developmental biology, we jregaininga greater appreciation of the unbroken lineage 
and intricate interrelation of the whole of living nature. Together with the recogni- 
tion of oor ancient hcriiaye of molecular and cellular mechanisms has come an 
understanding that our emotions, cognitive categories, and broader capacities of 
mmd are likewise grounded in our evolutionary past- This insight has spawned the 
new muludisctphnary synthesis of evolutionary psychology that draws on generics. 
rieurobiology, anthropology, and sociology in the search for a general description 
and explanation of universal aspects of human nature. 

As a methodolog,icjl programme and theoretic jJ framework that takes seriously 
the actual biological conditions of human life, it* embedded existence within the 
«ology of nature, its embodied being and evolved form and functions, evolutionary 
Wdwlogy holds promise for increasing our scientific undemanding oi human 
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nature Indeed, no theory more oert«nry affirms that there n 4 human nature. At 

- «mc time, it cafl* mB flKrttan our most tumlamcnu] natural iuttffau md 

traditional potfWB cooccftsins the meaning and piirpose of human life, ^ 

coweq.ient impliation* enncrmirut the fundamental character of the n, Uuu| 

7r we begin oar dacusmi) with ■ critical andyifc of the presuppositir. m and 
tmpltatiMH rflMl dlOWIt "* tan ™«P** Su ,C S'"™<' ™"nTwtalfc Irs .imitj- 
tfrtu, An d its rvc»-«knn(K ****** V* can then rttnea to reconsider the cvriuibri. 
grv panorama wito I broader frame of Kunun knowledge- Drawing on both science 
and Christian theology, w *" ■ ** a *"""■ wi<fcr MUhra P*tV »"d cmwnlqg, 
ihal provide a tfclwi truer, and mcirt Integrated ascription of stience, ethics, and 

the human *pint 

Evolutionary r«yrJioJogr is a theory about Ihc on$ms of the human mind li 
assumes that all human rwfcaviouT. like that of animat*. bonneted toward compel, 
thx jHivaimcr m the evolutionary straggle of life- A wide array of psychologies! 
ngecrunions, ranging from perceptual categories to preferences in male selection, 
haw been preserved due to Iheir adaptive advantages and these collectively forma 
central tore of human nature lhar is transmitted through genetic heritage Whereas 
l>aawin Kid originally put an emphasis on the individual organism and fa adapta- 
tions for survival wlutionarv psychology emphasize* lh* transmission of adaptive 
tni»losuctessi»?gciietatjons. According. 10 Wrangruim and Peterson (199&U). the 
ultimate explanation of any individual's behaviour considers only how the behaviour, 
tends to mmmtw genetic success: 10 pass that individual"* genes into suhsetpjciH 

geaciatiocti'- 
Tribctism extend* beyond the realm nfbehaviours thai relate in an obrioti* way t& 

survival and reproduction, to include the subtlest manifestation* of aesthetic prtf. 
erence, re%ou> practices, and moral judgements. In complex human culture, the 
irWity to sustain co^rserativero^ 

survival and reproduction. Mental structures that promote co-operation wffl be 
tarovred tram. Oritur** will organize around a set of beliefs and practices thai 
enhance human survival and reproduction. Receiving, sustaining, and transmitting 
these beliefs then Ixcome* essential to any society. 

Sodobtologast L O, Wilson sees religious beliefs in particular as providing 3 sense 
of 'sacredncsV 00 which principle* of social fifrtperaiton can be firmly conuructeA 
As such, they form the grounding for moral precepts that in reality arc "principles of 
social contract hardened into rales and dictates' I Wilson 1998: 150). Yet Wilson is not 
arguing for the reality of religious belief as some kind of transcendent 1ruth.0nJyi.bc 
utility of the belief in benefiting the individual and sustaining social unity. Indeed. 
Wilson dairns that moral i Cy has no other demonstrable function than to keep hurvun 
genetic material intact A* articulated by Robert Wright (1994= M$fc *p^fk tend to 
pass the sort of moral judgment* that help move their genes into the next gener- 
ation - . , and there l* definitely no tenon to assume that existing mora! codes reflect 
some higher truth apprehended via divine inspiration or detached philosophical 
inquiry/ 
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fhe objection mav he raised that throti^hout nature. Jind in human life as well, 
there -arc numerous examples or letf-sacritlce for the good uf others. Kvalutlnrury 
nj^chologv ,%cfcnowled^rs 1 his. but discerns beneath the Appearance of altrtusm a 
deeper genetic sell interest. The principle of inclusive fitness' explains altruism b>- its 
indirect benefit to our genetic heritage vu our sibling* cousins, and other xenetit 
relatives. Likewise, the concept of reciprocal altruism' proposes th.it with our 
rfrnarfcabte capacity to form Coalition* und carry an account ing sheet of social debits 
and credits, wc gain tndividuaDy from a co-operation that ia of beftent to all The 
category of repui.itional ahruism' proposes thai gemd deeds arc deemed not to go 

unnoticed and therefore wul redound to personal benefit thrnugh social approval 
and privileged status. All of these explanations of «lf sacrifice, however, undercut the 
meirjl meaning of the term 'altruism*. As Robert Trivrrs comments, 'Ntoddi th« 
■ rnrl to explain altruistic behaviour in terms of natural selection are models 
designed to take the altruism out of altruism' (quoted in Ridley 1996: 13a). 

In considering the claims of evolutionary psychology, jt is evident that they 
contradict the most fundamental beliefs of Christianity concerning personal, social, 
and spiritual reality. The vers 1 possibility of genuine altruism and a meaningful 
morality built on love evaporate* when their sustaining source m transcendent 
truth is considered a rnetc functional fiction. These theories, with their depreciation 
of religious foundations, echo the earlier perspectisTs of the molecular biologist 
jacqued Monad: 'The ancient covenant is in pieces, man knows at last thai he is 
alone in the universe s unfeeling immensity, out of which he emerged only by chance' 
(quoted in Barlow 199a; wy) Y et a closer examination of evolutionary psychology 
Can illuminate where ii missteps and perhaps opens up an avenae for a more 
thoughtful application of its fundament.il insight, providing an appioadl more 
compatible wth natural human experience and with the claims of 1 hristian 

theology. 

There are some obvious and commonly noted criticisms of es-olutionary psych 
crfogy. It is tar from cleat that our entire psyeholagjeal nature is oriented simply 
toward ihe propagation of §enes. Of course the genes must be preserved and life must 
be sustained; there- can be nothing without these rundamenta! biologi^l ptooa*t», 
Ehii-it is another thing to say that human Life it ultimately about nothing more, in 
view of all its exuberant artistic expression and KTcntinc curiosity. Likewise, to 
account for all of human nature in terms of earlier evolutionary mechanisms ignore* 
[he evident freedom and emergence in nature. Human consciousness, symbolic 
language, and moral community are not fully described of understood by anything 
that has come before. Indeed, much of the evidence used to support the theoreucai 
assertions of evolutionary psychology is drawn from inappropriate extrapolation of 
research on animal behaviour to human ciiuunstance*. As- Jerome Kagan i 1998: ten ) 
rather drolly states, there can be no mouse model for human pride, shame or guuV. 

Of much greater concern, however, is the fact that, instead of serving simph/ as a 
naturalistiL methodology, evolutionary psychology goes beyond the scope pC science 
to include assumptions that represent philosophical and theological views. These 
assumptions make cvolutiotury psychology into an extreme form of philosophical 
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naturalism H «rtflio no design to nature, no direction or purpow^orm no 
iprxfa* iwutal .o its process- But such assumptions preclude the very c^^ 
of values -ltd virtu*. ■* «ort as these term* an- rradmonaaly understood Th- 
practical effect oflhis i^ W wtoM nfl human behaviours to value neutral mkpt 4ti( 



having no gcfiLlfflC 



-, 
ilrnry any ultuuu. 



BrmficKktt 10 mind and moral-culture. Good and ™i areseen as functional fai^ 
ted for social cohesion, and human freedom is reduced CD a useful illusion fc» 



genera 



kx^tmg rtipOlisiblc behaiwur. 

Although proponents of evolutionary Psychology ««*" dwefaun the oecpn na- 
plications o* *CW ideas and call on us to ft« above the process of our origins,!]^ 
materialistic presu P pc*itions allow little lope for cither the freedom Or the metir- 
ation to do sou Evolutionary psychology, wflncb began OS a provisional framework for 
KOTHln .ri^uiry, has become the central principle ora. secular ideology; what began 
a* a mrthoJIologjcal tool has become a metaphysical pessimism. 

TmcpeMimsm prcjudket the v«> Approach of our wieroinc inquiry. and ii blind 
10 the evident testimony of the phenomenon of human life, li describe whole* nrriy 
in terms of part*, the niftier in terms of the lower* and mailer and mechanism an 
M>cnchow more fundamental than the mind that investigate them. In the end. iHck 
xvtum^ion* obscure the most startling fact of evolution: the emergence of human 
person* and the manifestation within mauer of freedom, consciousness, and moral 
awareness. What i* needed is to release evolutionary psychology from its limiting 
assumptions and engage its explanatory power in exploring how freedom and the 
ttfudtv for moral awareness are anchored in and arise bm basic biology, yti 
beckon berond to matters of transcendent truth. 



The Evolution of Freedom 



When we look back at the evolutionary process we are at once struck by both its 
continuity and its creativity. At every stage and lev?] the unfolding of the diverHty<rf 
form and functions reveals new, previously unseen dimensions of nature, and » 
revises our understanding of the nature of nature. The very word for nature in Greek, 
pfiytis I from which we get our words "physics' and 'physician"), comes- from the root 
prtua, to sprout: to grow', to become': and in Latin, nature comes from mud, which 
means "to be born*. 

Although evolutionary accounts often stress the contingency of development, rt is 
more Likely that the earliest phase* of life were highly constrained by the requite* 
meets of carbon chemistry and the need for precise environmental conditions- 
Looking hack over nearly 4 billion years of evolution, it is astonishing 10 rcalur 
thai these simple, constrained early life forms were able to serve as the foundation tor 
ail subsequent life, with its vastly greater complexity and breadth of ircedom. 
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A1 its most primary level, freedom within nature is prefigured as a widening range 
,1* both responses 10 environmental stress .ind options feif change. In bioiogv this 
capacity is first expressed at the level of mutation, and stuh a strategy work* very weil 
m rapidly reproducing OfgaflitlBtf. A mii^Jc bacterium, for example, which bo* p 
fjrnitcd abibiy to adjust toachanjMngcnviconment, can pnsdoce(ens»i ndsof 

varied offspring within a few hours. This allows nor unly adjptaikin within a 
changing environment, but also extension into a wider range of environment* with 
different CWKft P s T O*. 

Id this way, even the earliest life forms exhibit a general characteristic of biological 
organisms: there k a constant dynamic balance between self- preservation and the 
pro^Ctiot*ofrariatiofL lafeoV^ 

thrusting outward, a probing for possibilities for ever further proliferation imo new 
realms of oppKlluiity Moecover. species do not evolve onh/ for simple Adaptation, but 
for llexibility of response: they es'olve for evoSvability, favouring adaptations which 
themseb'cs provide tlic platform forfurther flenhle evolution. We can see this icndency 
con'inumgall the way up 10 and including the emergence of human hangs* 

While early life forms adapted by mutation that created variation within $ 

popubtcon, more complex systems of adaptation es-olved that allowed adjustment 
10 changing environmental conditions by an individual organism. With the emer- 
gence of brains more than 400 million years ago, the primary capacities of selective 
perception and Eocomotioii in aimpSe organisms were transcended by programmes of 
integrated orgartismal icspoiuCi inn-ite retlex arcs of nerves and muscles triggered In 
catcmal stimuli. En addition, whereas the oceans had provided a more or less stable 
chemical context and constant temperature, the ascent to dry land required more 
complex regulation of water and tCTnperaturc. but opened a vast new range of 
opportunities for the extension of life. It also led to the refinement of integrated 
motor and endocrine programmes that formed the biological basis of the emotions 

Hie emergence of affective life aided immediate survival, but also pointed beyond 
il Emotions had that evolutionary origins tn the physiological processes ai body 
regulation, such as postural and visceral changes thai place the organism in a 
Condition of readiness of response, For example, feu involve* increased muscle 
it'jtsion and protective posture. As sensory perception and anion became ioctcM- 
ingjy complex organisms developed! with a more integrated 'inner' sense of subject- 
ive feelings associated with emotions. 

Within a rising utile of feeling and *ctf-awateiscSA, sustained patterns ot response 
came to be motivated and co-ordinated by an inwardly fdt sense of aversion. 
appetite, or desire. The philosopher of biology Hans Jonas considers this the essence 
of animal life '\lh< animall emancipates itself mom its immersion in blind organic 
function and takes os-er an ofiue of its own: its functions are the emotions. Animal 
being is thus essentially passionate being i lonas i$G6; look The unconscious piocess 
of plant life becomes the immediate awareness and response of animal Itle- 

In human beings ihese legacies of our animal ancestor* are preserved, but they are 
largely subsumed under the control of vohimary actions guided by associative 
tnemory, analytical reason, and conscious aspiration, as a further exicnsioa of 
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freedom within the phenomenon of lift? .Such refinement of internal mental ca^. 
get solved inco-crrfrnaiion with iiKreasmgJv complex external morphology. tart> 
in ihf walutlonarv process iJSc differentiation ofthehead region, with us UIgaJKtlf 
sensory perception and communication. h« parceled internally by cerebral *inx- 
1urc* cajsnbk of prixc«ins more wmpkx iniprrwms of the surrounding environ- 
ment. In Ham* *tf«** *I*W WHil ,tw ".mviion to upright posture, came co- 
ordinated roiuum of body form, increased r*flge of motion, and * radical CercbTaJ 
reorgarizatwn that made *«»»* new relations with the world. 

i kw WBBfeiBMtoi <■• upngh ! Form a afaxtti iii bo rJ) ■..-.- deb | ofottrdttp 
structure, bolh somatfc and psydlK- Foraampk, the freeing of ihe upper lirab^aBd the 
ndincmeiii of the 'top! of tool*; as Anstotk cauod the hind*, allowed the emergeDccol 
yrcaicr rwe-moiof comrrJ ami the cerebral capibUibo thai could co-ordinat* and 
sustain mote errtnpkx aerions on the world. Along with upright posture came the 
evolution a! the highlv llcobk* futtetf canvas of sefc presentation we call ihej&ee. With 
more than thirtv hrtdy luncd nnmcSt* of faill exprctoion and vocal control, human 
bring* arc capable of a wide array of communicative expressions of citiwwib and 
mtentiom. Special ciwanWcs of crib in the brain respond only to faces, and some 
tespond lo specific facial tfxpeesswos and direction of gaae Indeed, there is evidence 
that our very concept of person . of* distinct subjective locus of omsciousness. with its 
mtenriom. hopes, and fears, b farmed in a uniquely human extension of the bc«n 
structurcsthat process facui and vocal expression . Funhcrmorc, is tight replaced sraeQ 
as the most prominent -tense, it ja&nnal rapid perception of object* and actions at great 
distances. The cerebral processing and storage of visual image* led to the emergoKecf 
imaginatKKi and it* creative powers. Sight allowed insight- 

Imapnirion in human beings conferred extraordinary adaptive benefit. Here 
mutations of matter arc transcended by permulatioas of mind, the vrlf-generaird 
production of poisibflities indepenOni of the constraints of immediate reality. The 
svmbohc mind. s*>~hich is capable of detaching image from obket and thereby 
rccotabiaing images in new ways, can enrisjon scenarios and sequences detached 
from immediate time and space to anticipate their implications and outcomes. Thu 
is yet another powerful form of freedom in which the organism can suupiic 
possibilities and try them out (in a. kind of dress rehearsall without the expeitseof 
time and risk ©I resources in the proce». 

The human capacity for imagination, however, goes far beyond adaptive antici- 
pation. Imagination a not mere memory or imitation, but envisioned creation. 
Forming mental images maintaining them in the mind and achieving their realiza 
lion. aBow» intention, planning, and implementation of ideal*- The first recorded 
moment of true creativity occurred in our pre-human ancestors 1,5 million years ago; 
there, an the fossi! record, the simple chipped tools found in layer* representing a 
miLaon years of nommid history are Suddenly transcended by an artefact that 
bespeaks a cognitive leap, the production of the hand «C- "These symmriricil 
mipitmenu. shaped from large stone com, wet* the firei to conform lo a "mcnol 
template" that ousted in the tcn>lmake/'j ruind' (Taucrsall jooo: 6i). This »s perbap* 
the ftrw intentional innovdiiont the bringing into being of an imagined ideaL 
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Whereas rrnwa creatures exist in an unbroken immediacy «f life, humans have the 
freedom to draw the p**t into the present from learning stored as memory, and the 
freedom 10 draw the future into the present through the creative teajintffon, 
Together with the msck»drrv« lo organize the unexplained t 'the cognitive impera 
tffe" iliccapACitie* to calculate, ex tri pohtft And recomhme are used loreconngu 
that which i* mio that which could be. While mo«t creatures are pushed by InolngieaJ 
and ecological circumstances. We are puUed into the future by our dreams and image* 
of fullest flourishing and envisioned idcaJv The human ascent lo a coherent moral 
(deal is the niHeai extension, the culmination of the most fundamental dnve in Irving 
naiuic As Leon KdsS write*. 'Desire, not DNA, is the deepest principle of |v 

The story of life began within the constraint* of chemist ry and has ascended to the 
ffpen possibtliiy of an imagined ideaL The strategies of life culminated in our human 
responsive ability lo think and act. We arc made not for a partkuUr niche, but for 
unpredictcd powibflitjf. for comprehencMm jnd control* for flexibility add freedom. 
\v> have adapted for adaptability itself. 

Th» entire phylogcnctic progression reflects the interplay between the possibilities 
jnd potencies within living matter and the constraints and opportunities of the 
natural woikl Although chance may generate the multitude of mutation* jnd 
recombinations tossed up lo the filter of natural selection, their preservation u oat 
rindorn or arbitrary. This is the insrght expressed by Leon Kass- (19A3: J73) when he 
writes: 

Ought we tO be uirprised, %h»ukJ sw regard it » an accidmt, that, in * viable, odaftrcB, and 

icawiing wuilii the powers of Night, or ^meU, or heaxing. once they appeafed should have been 
preserved, magnified, jwrfected* Likewise with intellect However accidentally irrtetlect fint 
aptsearedL is 11 surpriungthat it ihoukl have been preserved in a world of cauw and effect, pa>t 
and future, means and ends, all of which can be brought into cnnsciousne» and used to 
jdvanfagc in a being endowed with memory, a sense of rime, setf-awarcness. and the ability lo 
order mean* to ends in securing the future? 

Tfcus the cs/olutinn of progressively higher degrees of freedom reflects a potential 
within nature; human freedom has evolved as a part of human niturc in response lo 
a world in which such freedom U jm&srblc and, indeed, promoted by adaptive 
advantage. This £J_mc pattern of freedom emerging smthin physical* and social 
constraints is evident in the development of each individual person- 



Emergence of Human Personhood 



To understand the emergence of the human person, it is essential to recc>gnixe the 
inicparible relationship between bodv mndi mind, and the way they aic formed in 
interaction with the environment. As Antonio Oaniaalo has pointed out. The mind 
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tad JO be first aibotf fee bo* or at could not have been' ( 199* p. iri), Pfcrtpbctf 
W nx^t«rcep<^nofthrrxKrywr^^ 

skeletal crynamic* of k»tl> pc*' tian inJ h^ntc contribute lu on inner wdb of „£ 
■NmMt*. Lake * map suspended in mental space, it provides a comtimtly updated^ 
relatively stable > image ofourstase of being, litis fundamental sense of Kir-jwwenea 
ihrn serves as * standard again*! wh»ch any perturbation or Attention < experienced as 
Mui^ninpMilc«n6ccona|»ii«l.*erc<'" pn iJinpinfoTrnaiionandunderMaftdiiijof 
the world. Panw«> aplam* thai the body, as represented in the brain, provide* ft, 
usdispen<a*ilc frame of reference fin the neural processes that we experience a* 
the mind; that o«r very organism rather than some absolute external reality » wsrf 
a the ground reference for the enrutnutions w rnaki of the world around us and for 
tfaeeermmaaiomoitheeeer-nrcsen! seme of subjectivity'* i»4.: P- m)- 

The mind, then. Is not.ao abstract neurotogit (unction, but is an activity of the 
whole both Wfe know the world Ml as a separate reality, but with reference to 
ourselves Even to the simplest sensory awareness we bring the entire weight of 
ttlctriw attention, coWenual interpretation, and the images and ideals that guide 
our deepest goals, likewise, rational process- is deeply tied to the fundamental 
evaluations and adaptive responses encoded within our emotions. Funhcrmaie, 
evtn as we are shaped by our perceptions, we also shape our perceptions, sttttchin* 
forth as acme agents, probing the world with out questions in a quest for its unifying 
prrndpies and coherent order, Tliis places the human person within a larger tram* 
that becionv beyond biology to questions of the spiniual sigmncance of life. And n 
raises the fundamenul question: what kind of knowing is made possible by this 
inseparable psychophysical unity of the human person? 

Oct particular unique evolved form of human embodiment provides a common 
'language' of mental categories, emotional responses, and shared needs that serve as 
the basis for intclligibk communication. Our embodiment also provides a basis far 
the desire* an-d intention* that shape our shared system of values. With increasing 
orguinnaJ complexity, the central values of evolutionary success, survival, and 
reproduction are served by pleasurable intermediate activities that become valued 
ends in ThemseJves. The most obvious of these are the pleasures associated with 
eating and with sexuality. These bask biological drives, in rum, point beyond 
survival to a shared realm o* more transcendent values. Notwithstanding the great 
variety of culture* and diversity of personalities! there is a central core of common 
humani ty that foODI our \harcd community of values and aspirations. Ouf unique 
human form and its concomitant capacities and inclination of mind make possible. 
what Leon Kais describes as 

a new world rcUsion. one Out admit* of a knowing and accurate encounter with things, of a 
genuine and arurulaie uimm union and meaningful action between liring being*, and *>I 
cofteciotkfc delight in the order and variety of the world 1 * many *plendorcii form*— in short j 
worid relation c&kwd by a contttn forme true, the good and the beautiful. 119*4; 661 

AM of these shared foundations of human existencej our particular form oJ 
embodied being and the common challenges of a similar environment in. which 
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ur Iwes are embedded, provide ihe »nuial mderpmrungs of human social life and 
culture, Human beings are. by thert very nature, social beings, Even theway we enter 
ihe world, amid the dangers of childbirth, promotes dependence and co operation 
EWtferflMrre llur " tn infants are bom at an carry stage of neur^lopcaJ development. 
Their long period of childhood dependency assures dut social stimulation plays a 
., rnurive rote in the Bliim i Mi<" - 1 '" '^■- n i»l l : ■ I 'r y<: soeJll UHcrpfa^ finfl 
established between mother and infant, n built on a remarkable set of anatomic and 
phyxiologic adaptations that make possible the unique human form of the capacity 
faewpariry.lTwb^lopeaiiiDd psychological development of empathy is one of the 
most extraordinary stories in the history of life and has a profound bearing on crucial 
Questions associated with the moral and spiritual meaning of the human person. 

Simply defined, empathy is the ability to identify with and understand the 
ytuaiions, motives, and feelings of another. More than merely sympathy, it is a 
form of irtlctsubJLVtivity in which the observer actually participates in the feelings 
of the other This airaofdinary capacity is built on a combination of evolutionariW 
ancient emotional responses and more recent anatomical and neurological Innov- 
ttiora unique to primalcs and highly refined in human beings. Trie shared, bodily 
hasrd quality of emotions, manifested and experieraed in annular way by all people* 
makes possible the process of empathy. By perceiving and understanding the bodily 
movements of others, we come to understand something of their inner life. 

Neuroioeicaiiy, the process of empathy werns to work as. follows. An emotional 
state such as anger, sadness, or surprise generates tn an individual visible mamfot- 
ations of body position and facial expression. Observing »uch postural and facial 
expressions subtly activates in the obvener the same muscular movement* and 
■ .tv. ms ^ysten BwpcniNc thai tOgethcJ onstitWC the physical grounding ol an 
inwardly felt subjective state that would be represented by such expression*. We 
experience this, for example, when we see someone grimace in pain- Such physical 
response in the observer translates into the corresponding emotional states, thus 
ataMishing an empathically shared psychophysiological state between the observer 
and the one being observed. The discovery of 'mirror neurons' in monkeys -land 
suggestions from neuroimaging studies ai MiniLu cdU in human*) may provide a 
physiological basis for such an explanation, 'iTiese crib rare not only when the 
individual mate certain motions (such as hand movements'!, but also when he 
observes other* making the same motions. Such studies suggest that innate, hard- 
wired connections between the sensory, motor, and visceral component* ofemouons 
make possible a single psychophysiologicai state shared between individuals. 

This empalhic intersubiectivity provides the patterning for personal identity and 
the platform for cultural awareness, and may provide a solution to that DHKI mflkjli 
of questions: how do we leap beyond out subiectivc iolipsistic self into genuine 
society with others* Charies Taylor (1991: A3 ) writes: the genesis of the human mind 
is, ..not "monological" not something each accomplishes on his or her own. but 
dialogicai; From earliest inrancy there i.s an interactive empalhic engagement be- 
tween mother and child, liibics preferentially look at races and follow the flow of the 
mother's emotional expressions and their vital association with the patterns of 



< 



WIS MAM P mVMXMVJ 



■- I- -•• ';n a .t. i! in man imn U 



I In I process that pUKholO^II D«*d Stems cans 'atiunemenr ih<rr » a 
(taring rcnprttftv nf small. rq*a«d exchanges fGnlcnwn IS^S: mo). The* 
ItlibB* co«[rte«V of cmorional connection, manuring the r» of atttthmrw 
4 nd the non- verhrf founding upon which language will t*ta he built In a procft* 
of •social referencing 1 flu" huDdsa common set of valucs^he infant will point otga* 
at m oh** *° «tablish joint attention and then otam the mother's reaction. The 

mothers spo-km ««*»"«*• which dl firrt cw,wy * lllr b * 1F nnlr *•'«"&>- 
the shared nffcciiw languap v* 1*™™ and P"MoJ>—^rgin to carry specific 
<mafttic content A web of meaning is formed within this linguistic qmon of 
<mp*hrtic4ly grewnded *mbo*c gestures, ibe coded concept* cm which aft 

hurrun Cultures are construe 

With laftfuaer we weave an ili fcap Kii re florji of cultural meanings and value*, rich 
with t Jeals and aeration* * narrative by which wr navigate the worid In a land of 
4 rc-em-PK«n>i-nt' the child begin* Co structure his understanding of the world, the 
very pattern nf his thoughts, by the echo of the wunh of other*. In (hi* fr ame tbc 
wcial sgnificaiKc nf self is placed within a pattern of moral meanings and traa- 
KCDdcnt truths- SlcwK the child »< emrained 1* the societv in which he Ulwrn.nliwd 
to i realm of beliefs and hopes inJccewWc to an isolated individual. 



Development of Moral Awareness 



The child fmxho^M lexeme Kagan lw»» describe* how moral awareness develops 
together vrith cmpalhctkaUy grounded sociality. In an orderly developmental pn> 
mason, a child begins to crystallize a sense of setf and other and discover the inner 
mental world ot private beliefe and in ten: inns, With conscious personal identity 
come* awareness of the distinct identity erf others, and cognitive empathy, a wilkd 
and fawwing »teppmg into the role of the other. 

Between the second and thud year of life children develop an appreciation of the 
symbol* categories ot good and bad and learn to apply these to their own actions, 
thought*, and feeling}. The child's sensitivity about the propriety of his behaviour 
relate* to a larger concern with the right order and relationship of things. Dncco 
dance* *ueh as broken toys and snarl sing button* trouble the child, and he 
begin* a lifelong search for a coherent and harmonious explanation of the larger 
order of the worid. With a growing understanding of the reluiiomhip between 
present actions and future outcomes, a child begins to develop a conflict between 
acting on present desires and recognizing when to do so would have ne^ttrvc 
cumcqucnces on self and others. Before the age of ft children have diflcuhy govtm- 
tng their actions, but by around six the sense of self -control, and therefore account- 
abibty, allows shame and guilt but also the happy sense of virtue* of consonant 
goodness of self. 






Free choice becomes, increasingly, the central moral am and, yuided by rhe 
(motional pull of empathetic communion, leads to tile poignant and powerful 
aracru of the individual self in the quest tor a sense of ethical worthiness tli 
transcends any simple imperative of genetic propagation. As Richard Shweder 
(!999: 79$) noto, "llie most powerful motive of human life is a desire to gain j 
(Veiing of virtue- the desire lo be "good"— a desire unique among sentient oflim.il 
Lndeedi wt? are beings with An awanmc*-* of gnixl and rvij. of lime and death. Who 
Among u* wanu to have written on his or her tombstone 'Mcccwful hedonisr* or 
prolific propagator of genes'? 

It t« the nearly unii-crsi) hunun Testimony that this dr.una of moral choke a 
cxpereenced subjectively as an c«rcite of genutne freedom. Such a view is central to 
bow we understand both ourselves and our sense of Hgnificanee wiihm the Worid 
Without freedom, there is no meaningful creativity* conscious choice, or morality in 
ihe common, ordinary sense of such terms. Yet freedom is at once a powerful 
adaptive advantage ^nd a potential liability*, it must be governed or it diwolve* into 
indecision or derail* into dc&micTivcrvess for individual and communal life, from the 
perspective of biology, ihe moral sense is an adapunon \o guide and channel choice 
in conditions too complex or novel for the direct operation of our primary- dc^rc* 
and f«trs or heritable patterns of control. 

Guided by the deepest vision of life's meaning and purpose, moral action 
freely chooses to do that which promotes the nourishing and the freedom of life, 
serving both stable continuity and creative change. But there i* also a sense in whkh 
moral action itself is fullness of life. It icrves as both a means and -in end. This 1ft 
evident if one considers morality is a distillation of the true, the good, and the 

beautiful 
To we moral anion as fullness of life leads to a view of morality that is more 

profound than mere social ohbgAEion or codified rule* of fxHaviour. The moral 

jcnse provides the comprehensive frame for the alignment of life with its deepest 

source and ul timarc «ignuicaoce. Moral actions unify and integrate our most primary 

biological nc<A±, our call to honour and nobilitvol s^inUAiidour nalleftl senseofthe 

meaning and purpu&r of human life. Moral ideals form the foundation af vaJum, 

HSUin social communion, and provide the coherent virion th.it constitutes and 
animates the cohesion of culture. 

Indeed, the moral sense provide* the very mrrastructure of personal identity and 
unifies reason, emotion, and intuition. It ti to the mental life what the skeletal system 
is to the physical frame. It is the central core of the costive conven»enec we tall 
com<iwftrie*v Taylor (i»k 31) writes, 'Reasoning ui moral mailers a ahvays rea- 
soning with someone-* The very root of our word conscience in tatin means 'joint or 
mutual knowledge"! Our modem word CoasciousneM' has the same root; it\ cuntnt 
meaning was originalty included in the term conscience, meaning ccwciouincss. of 
moral sense! Looked at in light of the rxurcpbpfefeey and psychofogy of empathy, it 
is dear why these words must be retetcd. Human conscio unless is intrinsically 
interpersonal and moral for as wc develop our sense of »df out of mpa&b 
intemcuon with others, we must also develop our serae of bow to relate to those 
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others. A* Pope '» hn ^ " "** VS1lcr ** l00k it,C ° ** "*" rf anolKrr P^ ** 
know w* have encountered a Utnil to oar self-will. 

We know thatl'mit but often wden n EWn as cmpalhr contribute* inhuman 
cornmiinitv and co-operation by wnsinnng individuaU » Che emotions and need* of 
mhm. it *Q enable* the pcrpeiiation of harmful or hurtful actions. Other human 
Nnngs are ai once both our lomparuorw and our competitors. Group lift impfe 
previously unin.agjned freedom*. bu< also ihc opportunity for exploitation. IV 
insight bato the othn person enabled by ihc capacity for empathy can be used for 
open communKJiwn or for calculated deception The natural struggle of life mir 
cMur our eropalhtc capacities for the purposes of tnUniidation. dominance, and 
CBptairanoiL Thomas Hobbes an iVrirrfam wrote. '1 pul for a general inclination *f 
*l irunbnd, a perpetual "^ rc*il«s desire of powet thai ceases only in death' {tip. 
p t. s , <h- 4) Bui from the perspective of evolutionary psychology. such behaviour i Ja 
normal and rspected consequence of the genetic competition* with Utile room fbf 
ahnnsrn. except tn hirutcd contexts 10 benefit one's, group. Newtheles*. altruism, a* 
t Q Wilson CW7£ 9*) has written, a 'the central theoretical problem of sflciobkl- 
aw". He goo on lo say thai rhe phenomenon of Apparent altruism has not .ImtiQ. 
ubed in the scope of nature, but has increased and become "the culminating mystery 

of aD bioln£>'. 

Yef . in spite of 50 much in experience that is selfish, still at the level of everyday life, 
amid Ihc hustle of the street and haggling of the marketplace, there ts eveiysvhere, b 
greater or lesser ways, the evidence of love. Many people, perhaps most, ui some way 
give the energy and effort of their lives from a belief in love and a desire Co make a 
posrtnv contribution in the world. The natural seniimeni and hope b that lovrb 
real It we are cynically on guard about the lack of love a* we seek to protect ourselves 
tram csploiution, nevertheless we still remain alert for the signs of its grace, and 
hi generosity and joy* Wherever il appears, it can still reorient and realign our liws, 
not with obligation bui with inspiration 

People long 10 be loved, not conditionally for their usefulness or attractiveness, but 
unconditionally. Uui such Jove U- cosily 10 maintain. Where it is mutual, there must 
be redprocrry of trust, bojh parties risking vulnerability to betrayal as they open their 
innermost selves to one another. Without such trust and risk they cannot come to 
know the full personal reality of each other with self-revealing innrrucy. Indeed, Ihe 
intimate relationship depends on both qualities of faith and self-opening, and the 
reLiEsonship is itself a reality that cannot be known in any otlier way. This is a 
participators type ol 'knowing that is differ en I from the knowing of empirical science; 
and, what il knows within the relational reality of love cannot be fully known through 
die methods of science. 

Soda altruistic Love is recognized as * mora! ideal, and serves the highest human 
nourishing, as b evident wfacxem such saenfice is absent as in circumstances ol 

nfliei without conciliation, bitterness without forgiveness, and misfortune without 
mercy. It is the kind of love that positively promotes the good and freely does unto 
others what we would wish for ourselves, even as we remain imperfect in our lose. 01 
crucial importance iv the question of how to sustain such love in the face of violation 
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„l ,1, and what the source would he for the conviction and the nvilWauon 10 keep 
bctieviitg In ami actuiR on Jove as Ihe most primary reality There is a clue in the role 
of central cultural narratives; for the moral sense n suMimcJ ** wc l| tt formed in 
ronununity. 



Central Narratives of Culture 



Within every culture the moral dislus into an account o( oripns and uhinut? ends 
that organizes vid bestows meaning, aligning life with the deepest principles and 
purposes of being. And generally these accounts distil as sacred itory. binding belief 
with die compelling power of transcendent truths. In the words of nxjolov: 
Christian Smith C2003: 67). 'ihe human animal is j moral, believing animal— 
inescapably so. And the cultural frameworks within which the morally oriented 
bdicvings of the human animal make sense are most deeply narrative in form." He 
pes on to say thai ail such views, including our contemporary scientific accounts, 
reach beyond the fact faith distinction and muss 'ultimately rest on empiricaJry 
unverifiable belief commitments and suppositions'. 

The notion that morality should be linked to transcendem truths is understand' 
aok in our ex|vrience of life. To be effective without external coercion, moral norms 
must be believed; and to be believed ihey must be understood to be true as well as 
useful. As soon as m0T.1l obligations aire not 'real', the)- are irrelevant. Without a 
reference lo truth, moral behaviour rapidly loses its utility as rigid rules become 
tyranny or individual scEf-aggxandtMmcnt becomes anarchy. Es*en proponents of 
evolutionary psychology recognize the necessity to maintain at least the social fiction 
of an objective basis for morality. As expressed by Michael Ruse, 'It is important... 
that biology not sunpry put mural beliefs in place but also put into place a way of 
keeping them up. What this means is. that even though morality may not be object 1 1 c 
in the sense of referring to something "out there", it is an important part of the 
experience of morality thai we think it is' (quoted in MaMoo 1999: 42 k Any purely 
instrumental notion ol" the nature of morality or its basis, however, is corn.iM.ve to 
self-understanding and irKompatibk with the way in which morals operate within 
ihc community. For the wubbom evidentiary fad remains that, as leromc Kagan 
UW& 30) expresses it. "Although evolutionary biologists insist that the appearance of 
humans was due to a quirky roll of the genetic dice, our spedt* refuses to act as if 
pod and esil are arbitnB) 1 dhokes bereri .'rn-Uiir.il rigruiu-'-n^ 

The issue for moral motivation, then, is one of kith in the transcendent truths of a 
central cultural narrative, and the extent to w*ich the truths expressed within that 
narrative sustain a balance of flourishing and freedom. Increasingly, evolutionary 
scjtmce is a source for the modern central narratives of ihe origin and nature of 
humankind. When lhal source h evolutionary psychology, il has the remarkable 
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Aamttehftk of not tml) fcil-ng »> provide transcendent truths h„i of nqworf, 
denying that ibev *xkl Even if a niftwe bu« iWnWl fttth » namirve attempted i„ 
formulM. value* fl* « wHSamtt ctfto based on natural law* of geneik no-unta* „ 
would lack anvbaaas 10 iMffatt EH value* Willi the compelling power of a tn n , 
MBidoii referent. Without the binding power of moral truth, ft would tx vulnetal* 
1p ihe lendencr fix individual* lo prefer their own alternative values, oued on the 

ore prima rv persuasions of their immediate appeiice* and competitive atnbhiorn. 

YVemuM ponder the rcUiiv* nim- ol BKl i uhural construction, tvecause in ihr 
, . n,mg era of rwrnedkal intervention in talfniB fife the stakes will be higher ihitn 
they have n>cr been. Brought forth in tfl evolutionary Mectory of ever incrcawng 
fwrtlom. we hatr trended 10 i comprehension and control of the natural world thai 
place* la Owl handS the wry powers that have formed u* In the nearly 5,000 
generations our spec*** has been on the Earth, new has the exploratory edge of 
human rapencocc been d once so open and so full of danger. Liberated from the 
ba^esUilfl^esfrrwrwTval. we art opened to trie pridcful ambitions of icthnologkal 
setf-tr^risforrnation that could stutter the fr.igik balance of out phyMcal and psy- 

dkotofjval tunaionnu> 

li u not hard. Iiowever, ro ttca$niu the d«p sourer o!" the pessimism of e*o| B . 
tioiury pffpdtofefp. I haw in this essay emphasized the positive development ol 
human We and our capacities for love Bui rhe evolutionary panorama also presents 
the spectacle of unspeakable suffering that is inseparably woven into the entire 
process of prrdatcon and natural catastrophe. A comprehensive picture of ihe 
world must fate the problem thai » posed by such suffering for am' notion of 
transcendent goodness. 

■ford between the pull of pride, the private lures and lunging* of self-will, and the 
aspiraiions of the communal ideal, the fundamental question arises, "In whose image 
arc we made? Pascal recognized the full significance of tins question and warned thai 
thaw who sought God apart from Christ, who went no further than nature, wuuld 
(all into atheism The natural world, with its strife and struggle, pose* a question 
thai H cannot answer How can there be both suffering and lowe? Yei with &t 
quettxm the deepest meaning of the material world is opened to undemanding, 
AD of creation, and its evolutionary aiceni to mind and moral awareness, may be 
recognized as a kxad of living language' tn a drama ai the deepest spintuaS ssg- 
nificanct TouVpartiLip^nr^ knowing of failh, the entire cosmic order of time and 
apace and material being DBSy he seen as an arena for the revelation of Love, for the 
creation of a creature capable of ascending to an apprehension of ils- Creator: but 
more profoundly* lor the reaching down, Ihe compassionate condescension of Low 
Kim »elf. 

There within the human form with ils capacity for empathy, for genuine cammu- 
nicatioa moral truth was revealed in matter; ihe irue Image ofGod was home within 
a body. In the face of Jesus was made evident the face of Love, and most spetirkalK 
hts uflering on the cross. Those who looked upon him felt his pain, yet recognised 
his ri^hteonsnea* and knew the injustice of his plight, his was the ultimate, denning 
ad of .aliruiun. In thi* the transcendent was revealed >n and through ihe immanent, 
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nature and O06 were reconciled, and the cosmos was restored in fti inrellt^bdit> 
■jTie fullness of Love was revealed in human form. 

|n thai moment of human history, all of creation was lifted to another level of 
meaning All of the evolutionary muggle. the seeming futility of suffering and 
sacrifice and death itself was raised to ihe possibility of participation in a higher 
order of being idltl 'nth is a faith in the God whose very nature is Love, an 

affirmation that reaches beyond all -suffering to the ultimate goodness of life. It is hew 
that, while decisively denying ihe pessimism, cynicum, and amoral implications of 
evolutionary psychology. Christianity may ji once affirm the reality and positive 
rigmfkance of the material world and its evolutionary process. In the emergence of 
moral nature, humanity, as the culmination of creation, is called into communion 
with the very life of God. the life of Love. 
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Introduction 



The news between ecology and religious reflection has been on the agenda for 
discussion among theologians since the 1970s, which were characterized by an 
increased social, public, and political awareness of environmental question* arising 
specifically from human activities. For the purpose* of this chapter, ecology is 
understood to- include ecological science, concerned Willi the interrelationships 
between different species, as well as broader impact* on ecosystems through pro- 
cesses such as climate change, agriculture and biotechnology. These applied sciences 
might seem less glamorous than more abstract sciences but are, I suggest, highly 
significant in terms of their impact on the social conditions of the present and the 
future health of planet Earth, its image gloriously captured from outer space, The 
intention of this chapter is to engage with the values that arise within ecology, to offer 
in illustrative analysis of current ecological challenges, and to highlight debates 
within Christian theological ethics as to how hest to respond to such challenges, I 
will argue for a virtue ethics approach to complex questions in ecology, drawing 
specifically on the classical tradition of Thomas Aquinas and including iIk virtues of 
wisdom, prudence, justice, and fortitude alongside the theological virtues of faith, 
hope, and charity. Finally. I will offer pointers towards the way the field might 
develop in the future- 
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There .re, in the firfl place, a number of question* that ecological scicnceraLio fe, 
iheolop and I-' & lOOnoihciMic regions drat gi^r a high place 1 humanity, | n ^ 
fot place, it chalknps the notion fall humanity fa the crown of creation', in that 
rnamanitv b one speocs among many m * OUffipta emptem It aha ehauenga 
ArtfaWtO reflect not itf*t on human history and human redemption but a^ ^ 
common with all the biological science*, on the significance of the material world « 
created by God. Muieu w, there are practical dtattengc* emerging within environ. 
menu] <cicncc thai imping HI hi* on partkuUr culture* and particular sodclin, 
to! also have global consequences. Such pressing concerns 'invite serious questions 
about the future of the cosmos and humanity s place in it. 

Scientific [rtwnsfaiwn has been particularly successful since the daw of eiperi. 
mental science <n the leswiiocnth teadMrj" largely bflCSHat it has speciali/ed into sub- 
ne3d« that can focus Ofl pa>Tlioikr probfcirrf At hand. Such spedalrjation often the 
strength oi expert knowledge, but Mich expertise has its drawbacks for knowing 
becomes rn •:. iracmenlcd and it iv hard in view problems from a more bolwbc 
potpecb^c. U b here ili.il non-c^pen, public knowledge can make ,i cuiitribatiofi. 
ind social scientists fuvc found way* of demonstrating that new Questions arise in 
mcli contexts (Dcane Prumrnond and SaefWiynsk* aooj). Ecological science has the 
advantage of cxplorrng intenrelationsriips in a way that is tost in many other sciences, 
and has somexbna been called a subversive science. Contemporary theological 
thought, similarly, has also fragmented. Yet because theology fa acutely aware of in 
historical roots, il is permissible to return to those classical modes of thought le« 
subicct to fragmentation. Of course there u Jto need 10 pretend that we can merer} 
return to a pre-rnockni golden age. Rather, some facet* of dm earlier thinking mijht 
be usem! an navigating termor? where cotfempoeary thinking has failed either to 
comitwc or prove effective { Deane-Drummond 2000). 

Torre are considerable debate* in the field as ici how far and to what extent a 
recovery of dassac thinking is useful- permissible, or helpfuL Many etofeminists and 
process theologians* f« example believe that the classical approach is too contam- 
inated with patriarchal or monotheistic thinking. Wliik wanting to take into account 
these c&neam, I argue tor the relevance a f a classical ap preach, revised tn the context 
of contemporary scientific discourse- There is some suspicion among those in the 
science- and-refcgirm held that it is impermissible to deal with subjects that are overtly 
'political : as it somehow' prevents a dispassionate and objective approach. Yet science 
has its own philosophy, and politics, and particular commitments, as does theology. 
Some authors have argued for the inclusion of politics 1 n theological reflection on tbc 
natufaJ world (Scon 2003). This is no* simply an aping of "liberation tricc-togy', 
including nature' under the category of the oppressed, though certainly arguments 
might be made for this by liberation theologians (see e.g. Bolt 1997)- Rather, it is the 
recognition that our human sphere is necessarily inclusive of political comanuniues, 
and it is within the scope of theological reflection, at least, to critique and consider 
what might he the most appropriate response. Kcntheology needs to resist attach- 
ment to a green" political agenda, offering instead a thcolugka! critique of politico] 
Kkcncc. 1 luggol further that to miuoui on reflection on political decision nukiikg i» 
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j r ,t<»take. frir it amountstu j nahlPC i»l* nerve. 1 failure of theology to embed itself in 
jecullar society. 



Values in Ecological Science 






One of the core values inecologjeal science is thechaUengetaanlhrapi.Kcntrism:triaE 
is, the view th.it humanity is the centre of the universe. Some have argued that 

L,r.j'*Jgi CWn hypothftfa prtsetsts .m t-.cn decpa ..; uiengi in du*. -^y-.,\ 

(Primavesi aOOK Midgtey 2001 1, lovelock's hypotheses addresses the mtcractwn 
betM-ccn the biota and global geoehemirtry Lovelock's rirpothesi^ argues for the 
horocostatk: regulation of the earth's atmosphere by the bit»U in order to keep 
environmentai Conditions Constant ILovelock *9»7S The values implicit in th« 
hifxithests arc more commonly interpreted in terms of co-operation and symbiosis 
[Gaflcni and Seatiari 2005; Midglcy awn). The theory of Gai* tan be interpreted along 
more Darwinian lines, which includes the idea that the dominant species arc the most 
inlluenliiil In setting the environrnental slate. In this respect Gaia is rather 
more ambiguous U an ethical paradigm than some of its proponents allow {Deane- 
Drunintond 200+0; 162-*^), Insofar as it raises the importance of co-cpexatxm and 
iymbiosis.a reminds humanitynf the varied svaysin which species relate to each other 
Alongside a paradigm of imerrelatedness, there is an equally strong notion of 
'balance that has served ecology. Of course, it is a disputed point as to what extent 
the idea of the "balance of nature" arose from ecology; more lifccfy it was alteadv 
embedded in cultural assumptions, about the natural wo rid, and ecology jus* reinforced 
!hi. nr •:(*-. i'.v n -v: 1 * j : • . i hi idea- •■[ balance, nntini ea H d irninlr the i ^ r neg it 

jmong many contemporan* CJirsslun theologians* 4s-ho hnd it congenial in relation to 

connectivity and ideal community, serving 1* in ethical poactcr (Northcou 1^901. Yet 

.,.. .■!,;.■!.. 'Iu 1 i>« ■'•: in iK ■-- cuRCDI pnMtba Me « l»%. U->1 .:*',ut^) | . Afa BOdafl 

litstcad the notion of flu?t* unstable ec|uilibrium, openness to ■rnernal influences, 
disturbance from tntrmal and external forces Including humanity; is much more to 
the foreground (Pickett, Kolasa, and (ones 1994: 160-1). This shift illustrates the 
ditrkuhics of using ecological science as a natural basis fen values, for other values 
surface that undermine the original notions 1 iJeaj^Drornmond 2004* 3^-8)- 

The concept of balance cannot be dispensed svfth ahogether, since jus* as 
NattOOlaa mechanics proved accurate at the broadest lesrl but was eventualK 
lUpplexncnted by Einstein's ideas, so too the concept at ecological balance can persist 
in the broadest sense, even if flu* is a more accurate description of what actuauV 
happens at either scales, balance is also crucul in consideration of global processes 
^uwh as climate change, but here too, research shows .that such balances arc subject to 
disturbance, often anthropogenic in origin {Houghton 1004). The concept of eco- 
systcms being in fragile balance, subject 10 disturbance, ii imponant to in^mr the 



*) 4 CBIIA Ii«AWt-^"L'MM 



war human.h flunks about ethical conduct in rebtwsn to the environment; ihai * 
we need <o be aware th* dm is (fan case, but U should not become paradigm auc * , 
rtfa, Ibl ethical behaviour Why not! I am reluctant In adopt a strong philcn*. 

phy of njluraliw: ilui i5,aVrivingbow we tnftnftC bchjvcfn*m the way things *«, 

ThU b DM the mat As »r n g lIuE m <jn * B0CC wnfcl fiM «"«*« ™hcr. ^ 
Aspect* of the way ccolop a RM lo help us interpret bow in treat the emiron*^ 
<wn if. 10 some extent, this knowledge is provisional. If flux became a value, thin 
would kmd to chaws* and shows how inappropriate it ii » derive ot read off vulva 
from tbc natural world- There need, in other word*, to he other room trby 
humamry ha- decided thai balance KTWj the common good and reflects trie &0w J. 
nev 01 notflofl understood vGocft p'» 

\ case mil-lit he made for ecological wisdom, arising out of j perceived sens* of 
ctotygkaE imerrefatiofi^hipv In one ?*nsc natural wisdom cXKIS. arising from the 
way in which <creatur» are so marvellously attuned to their envu^nrnem lad 
merge wto particular patterns during the course of evolution ( nean-c-Dnimmond 
2O0*ri. Of cour*e the meaning of wisdom is itself somewhat illusive. Wisdom tt a 
jwrtKi tman capacity is. according to leftrey 5chkiss, that ability to criciqeu 

culture »n the fcght of human evolutionary history- He suggests, 'Wisdom is living in 
a way that corresponds to how things -ire' (Schlow woo: 156. The way things a« 
mthwlts ecological insights and knowledge- Wisdom, then, would |x |j V mg in 
accordance with our knowledge ©f such sciences, but in such a way that grvts 
meaning u> existence. A deeper meaning to wisdom comes through theological 

re (lection 

Wonder (Dcanc-Drummond wood, like wisdom, is also a virtue, or a panicuEar 
habit of mind, which common 10 many of the sciences, including ecology. VVonder 
among ecology largely spring from observation of the marvellous fecundity and 
f>i:v of l«e on this planet Wilson contends that humans possess an innate 
reodency to focus on life and lifelike processes, a tendency that he calls hiopkilia 
( Wilson 1964: 1 1 . He argues that modem biology is a genuinely new way of looking at 
the world that happens to be in tunc with this tendency. It is- through such a search 
that he believe* we discover the core of wonder, due to the rich abundance of life 
( WHkki 19$£ io). 

Rachel Car*on ii^s), a biologist writing in like era before £. O. Wilson developed 
his iocjobsolofy. argued passionately for a wondrous appreciation of the natural 
world. However, this appreciation came from a fundamental anxiety about 
what might happen lo the work! if humans continued to despoil the enwonrnent- 
Although Wuson used the language of wonder to express hts forays into 
natural history, be appealed to baser aspects of human nature as a basis for envir- 
onmental prwecwort. The natural world was valuable for its instrumental use to 
humans, so it co uk) be viewed as an untapped source of new pharmaceuticals, crops* 
fibres, and 50 on 1 Wilson 1 996: 174 J. Carson believed that the despoliation of nature 
was not in humanity's best interest- She believed that wonder is a prelude to care for 
the earth, and in this her views are directly contradictory lo those of Wibon {Carson 
196ft, 
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Challenges of Ecological Science 






fhe challenges posed by out knowledge of ecology, understood broadly to mclude 
the environmental w-ienccs. pose?) pressing issues fur n,M 10 ml and global economics. 
Stenmatk (jooi) argues rh.il environmental policies arc influenced by particular 
environmental philosophic*, so it in incorrect to assume that different philosophies 
converge when applied to policy mating The following examples arc dltntutiv* of 
the kind of issues that need to be addressed at national and global level* and raise 
important religious as welt as philosophical issues. Thu discussion wiO be brief and 
illustrative, using a few case studies. 

The projected rate of climate change in this century U fat greater than anythirvg 
experienced by the Earth in the last 10,000 years, mostly caused by human aeth 1 
through the burning of fossil fuels I Houghton 2004). There have always been sceptics 
who challenge rhe detailed predictions anticipated by climate change models. The 
txttitt of change anticipated is debated, nuher ihan whether there is any change 
taking place at all Accumulated scientific evidence points to increasing unpredid- 
ability* The overall consensus is, in spite of die uncertainties, that most of the 
observed global warming os-c* the last fifty years is due to changes in gicenhouse 
gas concentrations. 

The impacts of climate change on the ecology of both human and non-human 
communities Conic about through things like rising sea levels and jm irurcase in 
number and frequency of climate cmerties; Hoods and drought* arc becoming more 
common due to a more intense hydroIogic.il cycle (IPCC aooi). The changes that 
have a 90-99 per cent probability, if trends continue, include higher maximum 
temperatures and more hot days as well as higher minimum temperatures and 
fewer cold davs and frost days over nearly all land areas; reduced diurnal temperature 
range and increase in beat index over most Land areas; and more intense precipitation 
events over many areas. 1 hose countries that are the most subject to change are in f he 
poorer subtropical parts of the world. Low-lying lands, such as Bangladesh, and 
Island ccjiiuituuitics ate the roost vulnviablc to sea-level riscv which could lead IS 

swamping of entire communities [Houghton 1004: tfo-a). Such devastating loss 
would lead to a huge number *>f environmental refugees, estimated to be 130 million 
In jo$o if present rates of change continue. The resulting social probleum incviiabry 
raw the issue of cm*iranmental injustice: namely, the proportionally greater impact 
of climate change on the poorer communities of the world, which are, in relative 
terms, contributing significantly Less to the anthropogenic cltccts- on climate change. 
The colonization of land by human populations has always led to some loss of 
bbdiversity, even among prehistoric peoples. Since 1600 rcseaUtbcrv have identified 
more than a thousand recorded cases of txtinctiorw of plant and inionl species 
(Gaston and Spiccr ioo*: 13$). Ecological knowledge helps to define biological 
diversity, though the species that have w far been identified represent only a smali 
faction of the actual diversity, especially in areas such as the tropical rainforest. 
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Conwratkin i*. at best. * safcty measure foi know species. I here are others th* « c 
disappears before they an even be identified. Species may be Ion through diny 
acptoiution hv bfiftntt*, and m are*, such .is the tropical ramfcresi jt fa difnc uh ^ 
estimate anginal wildhfe daVeoStJ because (here art virtually no rppom miirdy fc* 
irora human aptoiiiftm. IV targets for human cvptoiitiion in tlm c-onicn welu^ 
hush meat- as well as Awl wood, which overall exceeds rep3a<cmem pluming (c*,,^ 

UlJ Spicrr ip04; iifc-17)- 

After direct exploitation, loss of habitat is the second most common reason far 
ipetio affection, corrcUttd with population density and clearance of land, * wtfl 
*> eiimiu change *s mentioned above. Although habitat 1o» has been a feature of 
human hiatorysiiwe use dawn ofcivdiwiion, its extent has increased rapidly with fa 

march of technology- 
A third -Juseof*pccicslo»i^ntroduted specie*. About 400,000 specie* hivttwn) 

introduced over iimc«Pimentel 2001). Whikscme may have been intentional, otbm 

have come through transport routes between human populations. In about 10 r<j 

cent of eases, introduced species have effect* on existing ecology, leading 10 negative 

impacts, "tnclkiding species extinction. Endemic species in lakes and aland* mc 

particularly vulnerable to prcdation and parasitism by introduced speews. 

For example, the accidental mtroduetion of the brown tree Anake tiioga trr<$itl*m 

m the island of Guam in 395c! resulted in the loss either direct!)- or indirectly of 

twelve species of »n original fauna of twenty-two native bird** reduction in the 

remaining forest spedes to a mere rcmnnnn and the loss of over a third of 

native repine* < Frills and Rodda 19?*)- Ecologists also recognize that due to lb* 

mtertonncaion between species, extinction of one species almost inevitably leads 

10 extinction of another, leading to what arc termed extinction cascades (Casior. 

and Spker 1004: 129)- 

The rdstionsliip between biodiversity and ecosystem function is a major research 
area within ecology t Loieau tt al ioqi). In some case* a specie* may be lost without 
any effect, known as "redundancy' In other cases there are crucial species whose loss 
disrupts the ecosystem, an effect known as 'rivet popping*. In a third 'idiosyncratic' 
scenario it is QOt possible to predict accurately ilrc impact of the bis vt 4 particular 
speaes, because each species has complex and va ned roles. An ecosystem with a larjjr 
oumhei of species is more likely to show species 'redundancy". Yet the value of 
conserving biodiversity ■ not simply related to ecosystem function, The benefits 
of biodiversity resale to (a) direct use*, instrumental uses for human benefit; 
ib) indirect use, achieved through bingcodiernical cycling, necessary for the matn- 
Tcnance of global ecology. So-called Vedunda of specie* may also be indirectly useful 
as food sources for other species that are of instrumental uwr. Other indirect use* 
might include tourism and recreation- There are abo (<5 four values that dti not 
relate to present usefulness. Future generations may have (i) instrumental or other 
uses for biodiversity, known as(ii) bequest value. There is also (iii) existence value 
(Gaston and Spice 300* to*-*), which is the value of species as such for human 
bebajft. Brolly, the value of species in and of themselves apart tram human valuation 
leads to the notion of (ivj intrinsic value. 
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A* well as climate change and biodiversity, the impact of genetic biotechnology has 
local, national, and intcrnaiwnal nnSfiGHfan 1 -.nvironmenlai nsk factor* associ- 
ated with genetic engineering are related to ihe power of the technology to bring 
■bout if revei sthle changes in the hereditary material of life forms. Genetically 
ensoneered rapeseed and mai/e. for example, which arc UjilUUll 10 specific herbs- 
ride* have increased production over the bsl ten wars since their first release. wnli 
the majority of Ihe crop gmwn in the USA. though ft significant portion is grown >0 
Canada, Argentina, and parts of Europe. In many cases there were no puHic 
consultations prior to the release, which may he one reason why there has been a 
backlash in Europe and increasing resistance in the USA. While the companies 
concerned deny any risk to the environment, the teioice suggests the opposite. 
si»<e rapesced can ctoss-fenili/e with wild mustard plants. 

The increased dependence of the farmers on herbKides for weed control en- 
courages an cquaJ dependence on the hybrid («d sold hy the same company. 
Hybrid seeds do not breed true, so the traditional method of saving seed for the 
next year's crop is possible only with loss of yield. The impacts of these sftpttLnnons 
are of particular significance for fanners in the poorer communhies in the woeld. 
where recycling seed is seen as an integral part of their lifestyle. Another induce: 
risk of GM crop-St which is also characteristic of conventional plant breeding, i* the 
os-erau loss in genrtk diversity. Wild strains have a much greater variabiliry. vdiich 
protects them naturally from pests and disease- When a crop is genetically envy 
nccrcd Cor bred) the resultant uniformity brings the desired increase in ytdd. but 
,i-. , (.jrrjca grcatei vulnerabiliry en ducase Eb ch lei U find nm Rmrcs Of 
variation, rescarchm have sought wild, genetically diverse strains that are on ihe 
whole confined to the poorer Southern continents. Patent payments are more often 
than not accrued by the company developing the technology <I>anc-Dnimmood 



Rediscovering Christian Values 



Christblfl approaches to ecology and eAvirownerttal concern are often on the defen- 
Sfte. responding to ihe charge that Chrtrtumity itself has eaacerbatcd the ecological 
crisis by fostering the notion of human dominion of the earth (White 1967). There 
are three possible responses to this accusation. I he first response » apologetic: la 
deny that dominion as set forth in the Book of Gencsb means domination, at^uine 
that Lt should instead be thought of in terms of stewardship (Berry MO* iSj-:oo). 
The second response is to admit the anthropocenw tendencies in the biblical text. 
but to seek to recover other strands in the biblical tradition which ire more 
accommodatiiiB to environmental care, such as the affirmation of creation in the 
Book of fob tHibel iooo). 
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The third rctpofr- ■*»& to GlWI hi »K - QvBtioa tad seek other pa r^Jip^ 

outside itui tradition, such is in feminism, pantheism, or the Gaia rrypotbe,^ m 

order to generate j hasii for viilne (Henel and llixthcr woo; Pr fnmm »oj>, 1^ 

association of experimeninl scientific activity with i devaluation of the r^ (ua i 

wntW. "the death of nature' leg. Merchant i*Si). has rended la ilka* ^ 

further those in the wienlirk world from those engaged in eorfemimsn. dnKourw. 

Some author* retain aspects of the tradition, but weave them into new model*, 

wen as the idw of the Birth ■« the body of liod of ihc Earth as saaed. hta.' 

h^iUtif GcA* immanence in a way thai was* arguably, neglected in the past 

<Mcfague 1993; Orcy 1005; rf* ibo Edwards 20m). Another common stance of 

mnnv ccouSccloguuls ewphASues the ideal of the EartJi as the home for all specie 

including lumma The difficult)', of course, is that this view rorrumktra the 

extort to which humans can genuinely fed at home, given ihc reality of suffering 

and loss currently experienced across a multitude of species and Cultures (Conradse 

aoo$ff). Ernst Cumadic also argues that eeotheologians have leaned too for m 

the direction of stressing the immanence of God in creation, in such a way thai 

there hi* heen a failure to rediscover the meaning of God's transcendence in a 

global, ecological context- Others ndicve Ghat the focus needs to be on the future of 

the Earth, a recovery of cxholologicaJ traditions in line with process thought, 

rather than on cithef stewardship or re sac raiding nature illaughi 1993: ioo-iq). 

There arc also Eastern Orthodox theologians, who insist that the early paxrhae 

luiliTioas neither need to be dispensed wjlh nor lead inevitably to the kind M 

exploitative anthropocentrism that is' implied by Critics of tradition. Orthodox 

liturgy is a cosmic celebration in which each Specie* is Valued in itself and in. 

which humanity's role a that of priest iThcokricojT 2005). In addition, I hare 

argued that the notions that God creates through Wisdom, and thai Wisdom is a 

key thcoiogscal category, are ones that can serve to inform a theological basis fisr 

ethics {e_g. Deane-Drurnmond 2000, 20044, 

How tar and to what extent ihc notion of stewardship is a helpful model for 
human valuing from a Christian perspective has been the subject of intense debate. 
Proponent* argue that stewardship, if properly conceived, jddircsio the important 

issue of human rcsponsiKLcy It Inds to a model understandable at a sccuJ.11 le\d, 
and results in some broad guidelines for policy making {Berry 200J; 383-iOo}. A 
number of authors are critical of this approach, not least because it Scetfli to 
resnioroe, albei; obliquely, the managerial style of human reUtedness to the Earth 
(Conradic aoosrr, Hauglit 1093: Dcane-Drummond 1004a: 34-$)- A second option 
aiguej- for citizenship, that we are all fellow citizens and companions on Earth with 
oilier crcaiuro I Page 199b ). The difficulty in this ease is how to connect this theme 
with specifically (hroiogjcal uisights. It becomes more explicitly theological in 
association with the themes of covenant theology and the ideal of the Sabbath 
urray 1992; Ruether iooo; Deane-Drummond 1004c*. A third, more directly 
theological option is that of scrvanthtiod; Christ as model of servant then become* 
the model for how Christian* need lo relate to the Earth ( Wirzba aoojt). In ihi* case 
the oafikuItT is how sersanthood connect* to secular policy making: for example, 
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what meaning mrghi it have for those in government trying to set policy where there 
4ft numerous and competing demand* ftw value* 

My own preference is to opt fa a virtue ethic approach.! one that « philosoph 
Bcutry informed but also leans towards a tfetafc virtue ethic which draws spccritcally 
on the work of Thomas Aquinas <c.g. IVaneDrummond aooa 200% 20040-4/. 
jooftAj- The particular virtues relevant to consrder are wMcHBU prudence, pnsd 
Eemperance unci fortitude, alongside the more theobgica] vinues of faiih, hope, and 
durity In iiiWition. prwdence and temperanor need to come akingside chanty and 
beauty, expressed through wonder. Of course, in arguing for the practice of prudence 
m ccnfogical deciwon making. I am prouppi>nng thjt the world in all it-, y 

understood in the t.hristirtn tradition as created by God. is good Ihat it is a jpft, and, 
moreover, ihat life ts worth pte*crring. Prudence as a virtue is, I suggest, a. faeu 
that help* 10 Jklmpaah between ditfcrcni goods where there are compering demands 
for attention. The good to be aimed .it is the fomiripif £tfnf. encompassing all peor 
as situated in an ecological context; in other words, it is not simpiy tmlrsidiulistic. 
hut looks to the good of the individual ilongsdcthc wider jcoodoliKccommunir, 
i whole. 

Prudence, or practical wndom for Thomas Aqumas, is the 'mother' of aU the other 
cardinal virtues. Unlike contemporary secular accounts of prudeftcc, which associate 
it Mich political expediency and caution, classical approaches to prudence link it with 
goodness. Prudence includes deliberation, judgement, and action: it is 'wisdom in 
human affairs', rather than absolute wisdom. Its orientation u practical, rather than 
simply theoretical. Prudence docs not define what the good is; rather, it {atitiMtt* 
what makti for right dmca by so acting in different virtues in accordance with the 
ultimate orientation towards the good It also demands openness to others in a way 
that prevents prudence from bring individualistic, for taking counsel U the first part 
n :nc overall process of prudential activity. Prudential understanding, avoids a rule - 
based approach, so it allows some flexibility when it comes to practical decision 
nuking. Aquinas lists the various components of prudence as memory, inught or 
intelligence, teachableness, acumen itolertia), reasoned rudgernent. foresight, cir- 
cuaupection. and caution. {Aquinas. Summa Thciytogait rm-Taf. qu. a-*.'- There are 
also tiuee types of prudence— individual, domestic, and political— a &cc of particu- 
lar MgniftciiKC < n a n ecological ethks that itidudes decision making at all these levels, 
Tli \ is trnp-nnant to stress, since virtue ethics has more commonly been associated 
with individualism; but if we return to a Thonrusik approach to prudence, it operas 
up an approach to decision making at broader, womniuna3 levels m a way that 

Aquinas also disting,tush« between LrnprudeiKe. negligence- and sham prudence 
One mode of imprudence is rjSoughrJe«twss. acting tor> qufekh; without sufficient 
tfcme for cocadention, Examples rcles-ant to the ecok>gical sphere might be a rush to 
introduce a new species, without due consideration of possible negative effect*. Or it 

1 ihcre are other authors who have argued for Ihc tlfcfVMff of wutuo tor etwironmentaJ 
rtlucs; we Bouma-l k rediger 2001. and vnn Wensveen ±000. 
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rau^Hbea Hmc^short-snthTcd approach to ihc impact of global wanning, aj eiT „ 

with ■ failure co add Ft* <h< lonp term strategy needed co address elimait *| Unp 

Aquinas named newpence •" * ***** vkr ^ m ^Y- «"< *f HM Cfcooting ik 

good, a tallute in implementation of prudence l Aquinas. Siirmua Thcohgw, mac, 

qu mi, H.1 1 Ncpli^ncc would afao apply where ihcrc is a failure to protcu %p«cie« 

low, in spite of known cause* leading 10 b dcirflKtfon, Sham prudence is prudence 

{faceted to the wrong end. such as nwtenil gain, set up as the final goal of the human 

I . fc. ^technology that is operative purely on the basis of lucrati ve patent*. regardless 

of the passihie effect* on cither the human community or biological diversity wnultf 

be a good example of sham prudence, where the benefit* arc confined to the 

producers. Another form of sham prudence come* through using fcdse or deceitful 

mean*, turnery Ginning, lo attain either a good or an evil end. bl rhii case one rnigrn 

cite the example ot" an environmental gloss given lo a particular project in order to 

win political and public support, when Ihe intentions are confined lo baser Rioum 

Given this understanding of prudence, such a task would be almost imposaihlc 

pren the propensity lo err (rin I in «1Hk varied facets without Aquinas's belief that 

perfect prudence is possible Ooh' th rough the grace of God. The form of prudence TO 

which the C'luSsDJii aspires is prudence in the Fight of the three theological virtues of 

faith, hope* and charity. Commentator on prudence in Aquinas seem to ha\e 

ignored the possibility of prudence acting under the influence of God's grace; rt 

ha* proved lo Ik an embarrassment to modern reader*- Debate exists, therefore, iq 

how- fir it i* appropriate to enlarge an understanding of virtue* as guided by the Holr 

Spirit, rather than simply contain this within humanistic categories of knowing. This 

also opens up debate about the relationship between naiure and grace, and how far a 

Thormsiic approach was sufficiently aware of tire organic unity of the human person. 

In such a contest it is preferable, perhaps, to draw more on Karl Rahncrs under 

sanding of the way that grace perfects nature (1954: ^97-317). rather than simpfv to 

adopt a nco-Ihomistic understanding thai grace simply 'added' to natural capacities. 

Yet. csw with thismodincaiion.we can retain a form of grac-laden prudence a* one 

tbit also relates to wisdom, since it can be mure readily identified a* a theological 

category. While prudent* i* ui one wn« a form of wisdom, known as practical 
wisdom, wisdom in itself moves beyond even the scope of prudence delineated 
above. 

The ability of prudence to be still, to deliberate well r is a quality desperately needed 
in the frenzied search for new methods and techniques in technology that are 
considered to have particular usefulness for humanity in spite of cmirownenul 
impacts. Prudence demands full ciKou/iter with experience, including the experience 
of ecological and environment!] sciences, taking time to perceive what is true in the 
natural world. Soch close attention to reality as perceived in the scientific world 
involves a kind of studied attention. Prudence invokes not just contemplation of the 
world, but positive action as well, action thai has in mind the goodness of God 
CoflAcsjucntialjst approaches to cvologjcaj ethics have sought to frame decisions in 
term* of costs and benefits, or risks, more often than noi expressed in terms of ihe 
precautionary principle. While pnidence would include some perception of risk* 
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where they are known, the ability to have accurate foresight depend* on how hi such 
fedjfeBfl promote the overall goal of prudence towards goodness, understood as the 
common good in the hghl of God's goodness. 

A discussion of the significance of the virtue of prudence would not be complete 
without mention of the three other cardinal virtues of justice, temperance, and 
fortitude. These virtues express imp- 1 1 ? values that are richlv embedded in 
Christian teaching. In secular debate, justice is often split off from a consideration 
of virtue ethics. 45 it is more commonly associated with rulc-hased ethics. Consid- 
eration of justice, like the communal and political dimensions of prudence, U equally 
important in thjt it counters some of the criticisms of virtue ethics that n is too 
focused <tn individual tendencies. Yet locating piMkc ** a virtue deepens the practice 
of justice beyond simply following the rules. Though related to the law-like 
approaches, it moves beyond them again, in that it conudcrs the Htitudc of the 
agents. Justice i\ concerned broadly with the idea that each is given her or ha disc 
Unlike many o4hcr virtues, justice specifically governs relationship*, with omen. 
lostice is located in the will, rather than the emotions, maintaining right relations 
between individuals and between them and other* in one's own and other comma 
nrties. By calling justice 'a habit', Aquinas locales justice within me parameters of virtue. 
r,*ti while recognizing the importance of bw through his threefold distinction 
of natural law, positive law. athl eternal law. In other words, for csrry principle 
of justice thefe <* a corresponding virtue or habit that facualales this practice. 

The 'nJiurnr does not always satisry the demands <>i mwice, but human will 
eaaaWisbes positive laws commensurate with natural rusnee. | n Aquinas natural law 
does- not so much read off human values from nature, but acknowledges the 
importance of living in relation to how tilings arc as creatures- — in this sense it is 
connected to Sen loss's interpretation of wisdom. In Aquimu the ali^nnicm in cut oral 
law also, jnd importantly, has to take its hearing from the eternal law. which serves to 
define what the good means. Legal rustsce, or general ot contnbutive justice between 
the tndisiduat and state,, can be compared with distributive rust ice between the stale 
and die individual, and commutative justice between individual, Convidcrablc 
4>bair raina in the literature a* to how fat an environmental rthir tbit drasm on 
natural law should be secular — that is. detached from theological norms— or theo- 
centric — that iv rebted to considerations about who God ii through the notion of 
the eternal law. Whale 11 is possible to ar$uc for Ihe value of j natural law ethic 
independent of Thomistk notions of the eternal law, my suggestion ts that discoV 
bedding this concept from his 1 neology amounts to a reading of Aquan a* that like* US 
too far from his original intentions^ 

The question arises. What is due. and to whom? How do we work out what is due, 
especially in relation to other creatures? Aqumas's specific writing, on ethics might 
encourage a lade uf respect lor non-human ereutures, as> Like other authors of hu 

1 Eta 4 valuable discussion of natural law in Aquinas and aJBUmcPi ft* retaining Ki 
VKocemric approach, se« C4. Porter (»o*j. 
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time, he descnbesantmaJ* in terms thai racrdvcxprcM their ^efiirrw«iohunuri«y (1 
He Ma Bf «b» animals were alien treated disresptertully, though ft „ impt . 

ant to tecosm?e thai he did alUv roi a degnnS of jsosKible emotion in animal fe„ 
potmed In an ■kmflfa direction. His ontology presents us with what ludtih B^ 
describe* a* J 'glaring. inionsttfcrwy 1 Il99* MS)- hi that fa %pi», of his somcvrui 
nqative specific ethical approach to animals, his ontology poind ir> the oppo^ 
direction, and suggest* a "rone, continuity between plants, animals, and human* it 
fT««nurc made by God and shanny in divine providence. Thomas's views on cn». 
lures as reialrd in a hierarchical manner nUo clearly require some modification irn]» f 
iiitht of ow current understanding, of cvssmtionary theory. Such adjustment Wa ^ 
not do disservice te. his banc methrM. tor he relied on science thai was current aitbp 
time ol writ me. Hence it is ma necessary to adopt Aquinas V views on nature as j 
hierarchical chain oi being in order to draw out different dimensions of his diicuv 
ftues. One might even go njrther and surest that lie wis remarkably 
fa* ihc potiitiiKty of emotion in animals, in a way thai softened ha 
hierarchical approach. The fact thai he saw some humans as lower ihan she bca**' 
in terms of ihcir beluniour also shows thai his division between humans and atiirruh 
was not as strong as might he supposed. Cemrnh. simple retention of a hieraxchig.il 
ch-un of being is both unnecessary and unTeafctic today, h is also important to r>ot c 
that even in Aquinas* scheme, justice, like wisdom, cannoi Nourish unless it U ruoJed 
and informed by ihc grace-laden virtue of charily, given by the Holy Sp int. Justiw ii 
more acCurMctv described in Aquinas'* thought as thcoccniric. tather than aMhto- 
pocenrric- Thus it important, for it opens up the possibility of alternative imrrpret. 
aiioo* of lustvce that are more inclusive of the moral Handing of non-human 
creatures IDeane-Drummond sooatf «-$*). Debates about ecological justice, eva- 
nomii rusiict. and crrvironracnul tustke, in (erms of hath principles and virtue* ate 
important, but outside the scope of this prc-sent chapter.* 

I rtitude, for Aquinas, spring* from prudence and justice, insofar as it presumes! 
KMKCt evaluation of ihmgs. Fortitude is the ability to stand firm in the bee oJ 
ditnciih circumstances, to be willing lo suftct for the goocL Fortitude is necessary in 
uidre lo preserve (he gmrd that is perceived by prude ik*. and cMjblijhcd b) justice. 
Fortitude is linked with, the fourth cardinal virtue, temperance. ropuUf understand- 
i»l thiv word might imply sonic sense of restriction, or just not ifcctirrg in excess.. 
Clasvical understanding pointed to a real awareness And sens* of the ordered unit 
the human person. Owl of this inner unity a KTCnity of spirit arises. Por such a 
turning; tn toward self to be temperance, ii must be sefffrss, rather than scitih 

' Andrew lamer, e.g.. is particularly vitriolic in his disdain for Aquinas'* animal rthia in 

term* of human uxfutact* (we Larue)- 1940: imji. I suggest that this dismissal irf thr 
userulnru of AqmrtaVs poMiiofi [1 uicorrKt in |U alignmcnl with Uocjrtes, and b unjwaie 
of tbc context 0$ AquinasV specific reavm for rejecting vegetarianism, which Aquinas tcould 
have auociitrd with Manichaeaniuri; Lc a negative altitude towards the nuurul wors4- In 
other words, henum are pcrmititd to cn-fay *lesh foods on account of their goodnesi a 
materiaL crraied re*]j|y { lleahc- Uruinmund 20040: 67-77 1. 
1 For hiofr di«uiiion, k* lVanr-l>run:iiH<;iiL tattfxt. 
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IniernperAnce is the misdirection of the tirtirc* for self preservation in actions thai 
trt selfish and ultimately self- JcMTucti^T. Temperance i* alio as-sociated with humd- 
jty the ability W be assertive of the self m a way that is pmuinety directed towards 
tf-irp reservation and ts a truthful estimation of one;** worth, as opposed to pride, 
nhish is a false estimation of one's own worth Temperance has retevjn« in consid 
cnktmn of the nflge of «oo4s ihat ,ire parodied ai needs, rather than wants, in 
Western consumer society, ultimately leading 10 CKfsfre WA«c. with assoaated 
environmentally destructive consequences. Pride and covettnisncss creep in when 
esttmaies of the benefiu of ntw biottchni*lnjnV» ov^rteach their genuine possabilrry 
and value. 

I resist the possible criticism that virtues are too anthropoeentrk to he helpful in 
j.-.> .>;i ni^an cxi'h'gWBClnk I ou H I W 1 -■ k ID MH ... w . ,, r .! am eriHeaJol whatl MV 
migbl become or have hexome.then eth:L»>t!np|yd)recied towards nature becomes a 
false dawn. It emerges, further, from a disjointed sense of who s*e are as penDOi, a 
projection of self into ihc cosmos as in deep ecology, without any sense of what that 
self might be tike. The Word made Flesh eselude* any Manichacan understanding of 
the body or creation as evil- The fncanution is a fundamental affirmation of the 
value of the natural world, while Christ ology is a reminder also of humanity's 
tendency for sinfulness alongside CTeaturely surTering> For Aquinas the essence of 
aJ] things is that they arise from the creative activity of GocU his approach is 
fundamentally theoccntrk, rather than iimhropoccntric, Wtsslom b the virtue that 
can express the mediation between wicmiric reasoning and faith, between the 
discoveries **i the creaturety world and the hoped for future of the created order as 
participation in God. While prudence is wisdom in human aflfatrt. wisdom pure and 
BOTplc surpasses this, a* it aims directly at God. at knowledge of divine things 
(Deane-Drummond :ooo). VVisdom. moreos'er. is rooted in charity, in alignment 
with the goodncs* and beauty of Cod. 

Yet 1 would also suggest that in order 10 appreciate and love the natural world in 
appropriate ways we need to be tuned into the world as created, to appreciate its 
inagnineent wisdom and beauty as mirrors of the wisdom and beauty of God- Taking 
wisdom and beauty a* motif* need not be troublesome an the bght o* suffering, and 
some might say natural cviL for in theological icrms wisdom includes the wisdom vf 
the cross, and beauty includes the radical beauty of Christ, crucified and risen, 
showing a depth to beauty beyond the superficial value of mere attractiveness 
(l>anr>DrorruTiond 20060). This appreciation of beauty and wisdom in the natural 
world >* not so much a finding of natural values in ecology as a ruisis for ecological 
ethics, but rather a realisation that the world ii charged with the goodness of God. 
dimly reflected in spite of the mystery of human and non-human srjjfaing. It leads 
for non behesvrs to the secular experience of wonder. For Christians, however, that 
ironderinji is caught up in a journey into wonder, one that b celebrated both 

■ V01 more discussson of the importance of CrmrtcJogv tot an understand ing. erf the 
relationships bets*een God as Creator, wisdom, and humanity, see r>ane-Drumnwnd 
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individtialhr and in community fDeane-lhumimwid loaec). ITnji rr stlul rHcbrj,^ 
of God's goodness is one that is in tunc wWl the theological notion of the Sabbath 
The Sabbath rest « r»t wnpry p****^ but also *^t^ e, rince it potato io tianifomi! 
jtion of the m? m which the human community is situated in ihe context of i^ 
■Mn LoniniumH "1 OfWdOTJ [DtWi DMBUn Rtd ;■■ -i rH ifl flWl Qjfelhfag ft*, , 

*uth a context that the pits of wisdom, prudence. ru*tcc. fortitude, and lanperaacr 
become cMabitthed, received through the Holy Spirit in the context nfCfafr^ 
liturgical We and practice Virtue*, in other words, whkh can be teamed through 
education and family life* become resnfoftcd and Uansformed into gifts i n the 
canlex! oi Christian community, but such community needs to be reminded coq- 
Uinullv at to dependence on both the gn« of God and the wider biotic community 
tn which it is witutcd. 



Future Directions for Theology 

and Ecology 



Given the above, whaf might be future directions for relating theology and ecology in 
so tii a* they bear on ihr theme of vol lies in science and religion? The fallowing ire 
working propowk 

fai Our knowledge of the natural world in ail its complexity it always provisional 
Hence H-hai once might have been perceived as a "redundant* species may, ova Time, 
prone to have more value for the total functioning of an ecosystem, perhaps ai i 
ejoraal level, than originally thought We cannot afford, therefore, to label species u 
redundant", just at geneticists first labelled no ft • coding DMA as 'junk' but subse- 
quently found it to be critical in regulatory functions- The virtue of humility is 
relevant hi iiii».cumcAi. a* well unwisdom, fur boili iuimukJ die human toinmunjivol' 
how little we fcno* 

<bj Given ihe immensity of the tasks of species conservation and stabilization of 
riirrutr change, as well as biotechnologkal challenges, it might be easy to give up 01 
resist action. Yd prudence at an individual and political Eevd is a reminder that 
negligence Uoot an option; rather, humans are called to act at responsibly as they can 
within the limitations of existing knowledge. How can the value of hope embedded 
in the Christian tradition find expression in such a way that it makes sense to those 
both outside and inside the Christian community? Questions here relate to how such 
natural hints of wonder and wisdom in ecology relate to the Christian tradition, 
beyond the discussion of natural and revealed theology. 

(c) Both ecosystems and cm mate systems axe always subject to disturbance hy 
human activity We inevitably disturb local and globaJ ecology, since iuch disturb* 
»tc hai been an ifttegnl up-vi -a ( umtn rivflinrioii ud I vfag iiuc the ckwnoj 
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human history. The question that arises is. What ^Umbtmas might \v ttajpraNft ct 
not? Christian ethics c.innol endorse ail thai might be powiWe, but rather needs to 

incorporate thai .npect «»f prudence known as foresight in order to have a dearer idea 
of vrhM i* pcrmisyble in relation to the common good, tn addition, ihe wisdom to 
perceive where resource* might usefully be focused in research requires more than 
just expert knowledge, far some areas might be more fruitful in term* of either 
knowledge or application than others. While we have to give up on Ihe notion that 
we can taanapc' 'he earth community vucceurully. we mu*t not pvc up on the idea 
that our action* will haw a significant impact on future generations (MlKB Mcm i. 
Moreover, there is a requirement to develop those dimensions of justice that are 
j tinned to the non-human work! alongside and in companionship with the needs of 
future generation* of person*. 

id) "There is also a requirement for a review of the broader agenda for Christian 
ihcology in different Christian traditions and contexts in the light of ecology. 
including a review of Christian theological traditions of Cod's transcendence/imma- 
nence, anthropology, eschatology, the relationship between creation and redemption, 
and the relationship between Chrisiology and pTKurnMology I Conrad* aoosA). 

\e) Competing demands m the human community, all pressing for particular 
rights^induding. for example, etnironrricntal justice for those in the poorer regions 
of the world subject to the effects of climate change— engage ihe human community 
at a local a* well as a global level. The engagement with issues and problems cannot 
afford to remain parochial; it needs to be bold enough 10 reach out to Those human 
communities unlike the ones in whkh we arc situated in order to find some common 
ground and work for common solutions. 

(f) While I have argued for a particular version of virtu* ethics Out makes sense in 
the contest of a Christian community, there is need for dialogue with those com- 
mitted to other religious traditions, as well as with those outside institutional 
religious practices. A religious instinct is still present in public debates in terms of 

implicit reUgiGUs values, even if these are tiot always tuiJy articulated, furtherwork is 
required in order to tease out mote aspects of public responses and engage further 

with other rdiftiow* traditions. Common value*. 1K.11 Irnd ihrm*dve& to such a 
dialogue include wisdom, prudence, rustkc, temperance, fortitude, beauty, wonder, 
charity, hope, and fifth. 
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ENVIRONMENTAL 
ETHICS AND 

RELIGION/ 

SCIENCE 
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What to make of who m axe. where we arc, what wc ought !q do? These perennial 
questions art famihar enough; what is recently extraordinary is how the science- 
rclipon dialogue rcirarnc* these otd questions with an cm Earth dimension. What to 
make of Earth, the home planet? Earth U proving to be a rcnurkaoic pbner, and 
humans rave deep roots fa and entwined destinies with this wondcrUrtd Earth 
Smultanruud j hcm-eicr, humane are remarkable on this remarkable planet, a wonder 
on wonderland Earth. Bui the foreboding challenge is tha! these spectacular rWuas, 
dx vie noeil igenb pa Earth, now epparditt rxith t -i- o -. and their ft** 
■dcocc and region arc equally needed, and strained, to bring salvation (to me 3 
feJjgHnuierrn^iotocplifeojiEanh sustainable {to use a nw>re secular, sricnttfk lermj. 



Where on Earth Are We? 



Where arc wc located? Where are won Earth? What's the Vl up? EmironrrvntaJ 
** daim that an otgaiittms surrounding*, from the skin out. are as idling 
m npniftiuc identity-, from the skin in. They insist on knowing location*. 
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habitiH, niche*. Th« locating of ounerve* hi* been escalating from ceosysfc 
bHtvpons and continent* and lately, incffcumuhr rewrite* , global view, At fflimo- 
lopCJl *cal« there is deep space and time-, at evolutionary scale* Ewtrj n a nurvrBou* 
planet a wonderland lost in Th» deep spaceome. AUs too, at arithropocwuic and 
economic scales* this Earth 1* m deep jenpardy. 
Aeronaut Edgar Mitchell, a rocket scientist, reports hem* eartrnUtadc 

Suddenly from behinJ the rim o* the room, in long, stow-iraim* m—^*. m j^^^ 
sia«itr. there emerge* a sparkling Mw dnrf white jewel, a fight, 4«*Cate iky base ^hrr* btcd 
with skmb swirling vesb of while, ruing p*Jua% like a unail pari in » track sea el" h4itk 
myacry. lc take* more than a mnraent to Mr? realise urn is Urthhorne. fQooud id Kd 
l9 ge; at photograph as) 

That indicate* what many sdcntiUs think n their more phiknopnacaj roooicnU; we 
are located on a sparkling planetary jewel Almost everyone on Earth has been owed 
by those photographs from space. The mystery, however, is not only the »ur roundine 
black space in which we ate located but how there comes to be this spectacular home 
planet These are limit question* thai reach toward refigaous answers: the meaning 
and significance of li/e on Earth. 

Science has found some surprising thing* about that surrounding bt*k space; this 
loo is part of the set-up. Astrophysics and nuclear poyaics, combining quantum 
mechanics and relativity theory, have described a universe line-tuned' for hie. 
originating some 15 billion years ago in a 'bi£ bang'. &ajtlinfc mtntcutionships. are 
required for these creative processed to work; these are gathered under the concept of 
the 'Anthropic Principle', which might better have been termed a 'biopruc principle' 
(Leslie 1990: Barrow and Tiplcr 19S6; Barr 2003). 

The nauve- range Earth world stands about midway between the inonitcsirnaJ and 
the immense on the natural scale. The mass of a human being is the geometric mean 
of the mass of Earth and the mass of a proton. A person contains about jo 3 * atoms, 
more atoms than there are stars in the universe. In astronomical nature and micro- 
naiure. at both ends of the spectrum of size* nature lacks the complexity that it 
demomimes at the me?a-l«vi4s found at our native range* on E*nH On Earth, the 
surprises compound. 

Earth is a kind of providing ground for laic, a planet with pnsmiie. Located at a 
felicitous distance from the Sun. Lirth has Liquid water, atmosphere, a suitable ran of 
elements, compounds, minerals, and an ample supply of energy. Geological forces 
generate and regenerate landscapes and seas — mountains, canyons, risers, plains. 
islands, volcanoes, estuaries, continental shelves. The Earth -system is a kind of 
cooking pot sufficient to make life possible- Spontaneous^; natural history organizes 
itself. 

The system proves to be pro-life; the story goes from rem lo 5. milban speciei 
(more or less) in 5 billion years, passing through 5 billion specie* (more or less) which 
ha>e tome and gone en route, impressively adding diversity and complexity to 
nrnplcf forms of life. Prularyvics dominated the living world more than 3 btQioc. 
yean ago; there later appeired eukiryotes. with their well-organized nucleus and 



nuytaraK orprwik*. $in^eM*Hed eukaryotc* evolved into rnuhi -eeUtd plan a** 
wimals with highly srsrcialirrd organ sytferm First there were coW-btooded arturub 
jt the mercy of climate, rjin warm-Mi>oded animals with nosmcrfeBgrtsf rnfu^i 
jsmv RWWO small **»«» emerge Urge central nervous mwmv Instinct cvc.b«, i Bto 
acquired learning. Parental care develops, animal sooetse*. and At ^^ h Unw ^ 
with their capacities lor language and culture Palaeontology reports this in increaj. 
tng detdL and taking the broad view, prima ta.HK the most plausible account seem 
I some programmatic evolution toward *uluc. 
CK thr Earth set-Up make life probable, even illimitable? Biologist spmd 
thfrnselsTS across a -portrum thinking thiii natural history is random, contingent. 
soused, unlikely, hkrly determined, trpefi. Many hold that we need to put vornckbd 
of an arret* oa evolutionary time. Simon Conway Morris i* recently the ^^ 
vigorous pjibeunlnjagisl arguing that human life ha> appeared only on fcanh but 
did ui here a* .1 km of the unrvrrse: Wfe arc 'inevitable- human* in a lonely rniimtf 
The science «>t CVOtotfen does not belittle us.... Something Hkc ourselves is uj 
ovInruMT in inevitability' (Conway Morris itmv p, Xv). Christian dv Duve, foa^ 
laureate, argues that 'life was bound to arise under the prevailing condition*.. 
vkwdi»unh'erie|a5)..-mJOciailJch a way as to generate life and mind, bound Iq 
give htrth to thinking 60 n^*' fdc Utive 1*95: pp. xv. xviii). 

On oppoung jccouiit>. the history of life is a random walk with much struggle and 
chance (Luuousty in Momtd 1972: repeatedly in Could t<>So) c EMalutionary history 
can Kcm tinkering and make diiir Natural selection i» thought to be blind, both ifr 
the generic variations bubbling up without regard to the needs of the organism, some 
few of which by chance are beneficial, and also in the evolutionary selective Iwces. 
which select for survival without regard to advance. Many evolutionary theorists 
doubt iha£ the i>arwiiuan theory predict* the long-term historical innovations that 
liave in Cad occurred (Maynard Smith and Szathroary 1995: 3). 

Whether evolutionary theory explains this or not, those who want a comprehen- 
sive view imm thm h would be 1 quite anomalous result if there had appeared navd 
kinds steadily oner many mritoinui but only by drifting into ihem. The natural 
hi mi. soggm* ■ .T.Mii-. 1 generis ■■' Bft. * ^1- ! -1 ■ <. . ihvHorvoi ■.,■■■• .m_ v iii n 
value* are generated and endure through a context of suffering, rtress, perpetual 
perishing, and regeneration. A1 this point wc reach the equally debated 'value* 
question. Are we humans located on this Earth in value isolation from the nature 
out of which we have come? Or is our location, with our evidently unique capacities 
for vahitng. pin of a mote comprehensive community of value? 

Western science accompanied the Enlightenment: and. with its legacies in Carte- 
sian mwd-body dualism, the prevailing account found that nature is value free. TrUS 
seemed plausible looking at Sun, Moon, and stars, or lock strata, or atoms— in the 
physical science* - Biologists, confronted hj life in its relent I cm vitality. were never so 
easily pcmiaded of this, But life did Increasingly seem Co tea matter of Inochcmiitn 
Value, on the Enhghtctimcnt account, appeared only in psychology, with the experi- 
ence of fell interests, and this (lowered in human life. With the coming of ccologM 
science, prodding by ,1 respiting 01" the issue in evolutionary science, and with the 
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coming of cybernetic interpretation* of genetics the value bane hu been thrown into 
new light- We were not so "enlightened' as we supposed. 

Value' is a frrt|umtly encountered nerm en evolutionary bininur and in ecmysiem 
science — and thi* despite the Value-free" science— rlnu^htcnmenc humanism. An 
.ihlity to ascribe value to events in the World, a product of evolutionary *lec 
processes, is evident acroa Dhylogeny. WttC in this *cnx refers to .m -irpanisms 
racuity to ?ensc wbetha events in iu environment are more or less desirable' (Dolan 
1002: 1191)* Adaptive value, survival vaJue, » the basic matrix of Darwinian thox v 
An on>mi*m i* the lod of values defended- life u otherwise unthinkable. Such 
,,-ir Mnk values are individually deferred; but. ccolopM^ imm. organisms occupy 
rl hes and are ndworfced into biotie communities Al thv. poini eihictsts, looking 
ovw the shoulders of biolosia^ describmg this display- of bioslivcrssty, million* of 
species defending their kind ovei millennia, begjrr to wonder whether Ehere mav be 
good* (values) in nature which htinuns ought to consider. Animab, plants, and 
ipecies. inttfgsalcd into ecosystems, may embody values thai, though non-moraL 
count morallv when moral agents ttCGUUc* these. 

Here rudaeo-Christian monotheists will invoke ihe Genesis accounts of a good 
creation — and. may begin id wonder bow 50-caRcd enlightened biology ever got nn 
the mode of a value-free ruiuie. They cheer rather for the 'conservation biologists', 
delighted that within academic biology the growth of groups such as the Sc«citry for 
Conservation Biology has been spectacular, and that conservation biology is regu- 
larly featured in such publications as Science and IfoStiiGW BihUcaJ writers already- 
had an intense sense of the worth ( value) of creation- Natu re is a wonderUnd. " Piaisc 
the Lord from The earth, >^>u sea monsters and all deeps, fire and hail, snow and frost. 
itormy wind fulfillinp hi* command! Mountains and all hills, fruit trees and aD 
cedars! Beasts and all cattle, creeping things and flyrngbirdsT (Psalm 14& 7-ia RS'\ 
The hills ^ird themselves with joy, the meadows clothe ihernsehcs with flocks, the 
valleys deck themselves with grain, they shout and sing for joy' (Psalm 65; HH3). 

Encountering the vitality in their landscapes, the Hebrews formed a irision of 
creation, cast in a GertrsU parable; the brooding Spint of God animates the Earth, 
nod Eat lb gives biich. 'The earth was without form and void, ind daatoss was upon 
the face of the deep; and the Spirit of God was moving over the fiwc of the waters. 
And God said. "Let there be..." [Genesis s: 2^1). 'let the earth bring forth living 
things according to their kinds' (Genesis t: 11, 24). 'Let the water* bring forth swarms 
of living creatures' 'Genesis t: iO). Earth speciatcs. God. say the Hebrews, reviews this 
siaplay of life, finds n 'wery good'* and bids it continue. "Be fruitrul and multiply and 
KB the waters in the seas, and let birds multiply on the earth" (Genesis K ;^'- In 
current scientific vocabulary, there is dispersal, conservation by survival over gener- 
abaiLv and niche saturation up to carrying capacity 

Anciently, the Hebrews marvelled over the "swarms* 1= biodiversity) of creatures 
Earth brings forth in Genesis 1. These were brought before nun to name them la 
taxonomy project!).. Classically, theologians spoke of 'plenitude of being'. Contem- 
porary biologists concur that liarth spcciales with manellous fecujidity; the sys- 
temntLsts hjie named *nd catalogued ,1 tar vaster genesis of lise than any available to 
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a&cieBl or medieval nnnd*. Contemporary biologists. almoM witboui exception 
urge the conservation of this ncbne» vf biodiversity. L>arn it from a cortwsvnta, 
biology textbook or learn it from "lie flihle. science and re%ion have j common «nd 
urgem agenda. 

Value in nature orecognucd a[*ain wben the fauna are included within die Hebrew 
covenant 'Behold I establish my ctivctuni. with you and your descendant* after you, 
and with rvrrv uvingcreatujc that hi "fta vou. <he birds, ihe cattle, and eitry ^^ ^ 
thrcanhwidiyou'lGcPCStt 9: 5)- In modern terms, the coven anlu-asboshccurnoiical 
jind KologkjJ- ft was "ihtoccntnc: theologians might insist; hul if so. it wnvJspi^ 
'anihropocnnrk' and more 'bkxenUK' than traditional lews or Christians mbied. 
Noah with fats ark was the first Endangered Species Project, The science is rather 
archaic, bui the environmental policy t'Kecp cliem aiive with »uu (Genesis 6: 19)) & 
something ihe US Confrett reached only with the Endangered Species Act in 1973, 

Bkrfopsu rmd biologkal creativity indisputable, whether or MM there is a Creator. 
Biologist* have no wish to talk theologians out of genesis. Whatever one mjkes of 
God, biological crcativ iff is .indisputable. There is creation, whether or not there it 1 
Creator, rust as there is law. whether or not there is a Uwgrvcr. Biologists are not 
mchncd, nor should they be a* biologists, to look for explanations in supernature, 
but bcoEogisxs rsesrrthesess find J Datunr that is supcri Superb! Biologists may be 
taught to eliminate from nature .any suggestions of ideology, hut no biologist can 
doubt genesis. 

Somew Really. tu« when humane with their increasing industry and reeb- 

nologv, seemed further and further from nature, having more knowledge about 
natural processes and more power to manage them, just when humans were more 
and more rebuilding their environments, thinking perhaps to escape nature, the 
natural -world has emerged as a (ocas of concern. Nature remains Ihe milieu of 
culture — so both science and religion have discovered. In a currently popular 
vocabulary, humans need to get themselves naturalized'* Using another metaphor, 
nature ts the 'womb" of culture, but a womb that humans never entirely Icavr. Almost 
tike God^ — to ■dflfri ~ EassicaJ theological language — nature is "in, with, and under us'. 
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Who on Earth Are We? 



We nest encounter the question of the human place on Earth. Humans are part of. 
yet apart from, nature-, we evolved out of nature, yet we did evolve our of it_ Yes. 
transcend wild spontaneous nature though we may, we still require an earthen life 
support yvstcfn; but humans are something special on Earth. With us the black 
mystery compounds again. Humans arc a quite bte and minor part of the world in 
evolutionary and ecological senses. They are one more primate among hundreds, one 
more vertebrate among leM of thousands, one more species among many millions. 



Bui there .. flbo * way in whteH this W comes to be ■**'. Human* can seem 
opuscule at a^oriornical levels; .hey cm icem epherrstnl on evolutionary tokt 
Humans do not live at the range of the infinitely 4 ™l|. or at (hat of the infmutir 
Urge, but human, on Emh do seem. „ ecological ranges. ,0 |j« flt ^ ^ ^ ^ 
infinitely complex* evidenced Isoih m the biodivmily made po»»ble by genetics and 
in the cultural history made possible by ihe human mind. H we ■* where are the 
deep" thoughts about tfafa deep nature, they are nght here #***» supier* « th c | ir ,r 
,nd Orfy part of the world free to orient itwif with a view of the whoW, us seek 
wifidom about who we are, where we arc. where we arc going, what we ought to do 

We human* are the most sophisticated of known natural products In our 
19a pounds of protoplasm, in our jpound b«fn U more operational orpninr 
than In the whole of the Andromeda galaxy. O h a cosmic seale, human* an 
minuscufc mUm*. Yet the brain is so curiously a microcosm of this macrocosm- 
Not only evolutionary biologists, but alio iSroph>n cists, are studynsg their own 
origins (mbcc our elements were made in the sun). Tl>cyarean end ofwhat they are 
watching the beginnings of. one of the consequences of the stellar chemistry, which 
now can reflect over this wodd. We humans too are 'stars in rhe *how. In that ieme. 
the most significant thing in the known universe b snll immediately behind the eyes 
ofthcasironomee! 

Animal brains axe already impressive. In a cubic millimetre < about a pinhead) of 
mouse conex There are «" metres of dendrites and 1-2 kilometre? of axons; each 
neuron can synapse on thousands of others. But this cognitive development has 
reached a striking expression point in the hominid lines leading to Heme sapiens, 
going from about 300 to >.*oo cubic centimetres of cranial capacity in a few million 
yean- The human brain has a cortex 3.000 times larger than thai of the mouse. Our 
protein molecules are 07 per cent identical to those m chimpanzees, only > per cent 
different. But we have three rimes their cranial cortex. The connecting fibre* in a 
human hrain. extended, would wrap around the Earth forty limes; 

The human brain is of such complexity that descriptive numbers arc astroncirnkal 
and difficult to fathom. A typical estimate is to 15 neurons, cadi with several thousand 
synapses (possibly tens of thousands!. Each neuron can tali' to many others. This 
network, formed and re-formed, makes possible Virtually endless mental activity. The 
result of such combinatorial explosion is that the human brain » capable oi forming 
more possible thoughts than there are aionv. in ihe universe. 

Some trans genetic threshold seems to have been crossed. Humans have truilc an 
caodu* from determination by genetics and natural selection and passed into a 
menial *nc\ social realm with new freedoms. Richard Lewomm. Harvard biolo^'-t, 
puts i| this way; 

Our DNA U a powerful influence on our anatomiev and pfaybsoloprv In particulix, it makes 
potable the complex twain mat characterizes human being> Bui having made that brain 
powblc. the genes have made postiMe human nature, a scwial nature whose Ernnutioos and 
possible shapes we do rsot know except insofar u we know what human eoftKiicKUnca has 
sbeady miuV |XiiiMc. . . . History rat HanscctioV any Barrow Umitaiion* that are cbimed lor 
eiuicf the power of the genes or the power oJ' the environment to circumscribe *t%-- The 
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«n«. Efl fed n* pooihkthc 4c**opmcni of human cOTwiuiuncu, have wnrasdocd ft* 
p^wtt iwth to dflmwir the tadMdMl and «% mv. wiun«L T^cy lave liwn rrpl^j ^ ^ 
miirfr new Icvd of ani-floex thai of social toUncfiOfl with its own bm *nd h> own n*^ 

Thegercsoutdo ihernsefvcv Mirtd of the human kind teerm (n require incredible 
opening up of new pouLbdity sjvic 

I I r.ug Venter and more than ion co-authors* reporting on the completion of the 
CeJer* Genomic* version of the Human Cienome Project, caution in their concluding 

pir.iL"Mp::: 

In orpnasm wto campha orn-flas ryWemi, neither gene number, neuron number, tic* 
number of cA type* correlate* in any meaningful manner with even flmptifclic mruum of 
frtruccorai or b«lw UMUy lt tit y . ■ ■ BetW*tn human* ar>d chimpanzee*, (he gme nunq- 

ber. pene lUuriural ftwerion. ehtoinmomaf and genomic organelle a and cell typo 4n d 
neoronuTnone* are almost iw*i«iiipihh»tile. vet the development modification* thai pec,! 
noted human luwages 10 CWtJcal crpji- fin wd doctoprocail of the larynx:, giving rise to 
languacr culminated in ■ massive smpnlaruv thai by even I he simplest of criteria made 
huntff* more compfc* m * pehavwurd sewe-./fb* real challenge of human btoiup, 
he*opd the las! o( hndinfc oat how geno OKnOtaK the eoiuuucnan and maintenance of 
ihc nuruCvJoito mechmbm of our bodies wifl He ahead u we seek 10 expbm how our minds 
lure \ on k lo-ocpinisr thoughts sufficiently well lo investigate OUT own eriMcrKe. IVenter eral 

The surprise is that human intelligence becomes reflectively self conscious and 
burets cumulative trammtssibk cultures. An information explosion get* pinpointed 
inhuman* . Huruns atone taisv "a theory of mind^Jhcy know thai there are ideas in 
other rmads. making linguistic cultures possible, Our ideas and our practices -con 
figure and re-configure our own sponsoring brain structures. In the vocabulary of 
nnaroscienee^ we have "mutable maps*. For example. with the decision, to play a violin 
well, and resolute practice, string musicians alter the structural configuration of ihcir 
brains to facilitate fingering the strings with one arm and drawing the bow with the 
oiher | Elbert ct a!., 19951. With the decision 10 become a taxi driver in London, and 
long experience driving 3boui the city, driven likrwbe iilici ihrii hiuin ->iiuiiuio, 
dfiotuig more spate to navigation-related skills than non-taxi drivers have {Maguire 
rial moo; 4J9&)- Similarly with other deemonj. to learn. The human brain is u o|»tn 
a\ ti 111 wired up. Out minds shape our brains. 

In ihe most organized Aruaure in the unrvene , mokculcs. trillions of them, Sptfl 
round in and generate the unified, -centrally focused experience; of mind. These evtna 
have 'inside*' to them, subjective experience. There is 'somebody there", already in the 
higher animals, but this becomes especially 'spirited" in human person*- The peculiar 
genius of hunwns is that, superposed on biolopy. we become, sn to speak, "free 
spirits' not free fmm the worlds of either nature or culture, hut free in those 
ermroriinents- 

Thai humaus are embodied spiriu. capable of thinking aboul themselvesand what 
they can and ought tu 4a. a really beyond dhpuic. The act of disputing it. tw 
The idf-actualizing characteristic of all living organums doubles bjick on itself in this 



feAariv, ardmil wflh the qualitative emc^-nce ol what the German, .ill Or,r. what 
^lentiaJi.i, .all &*»■*, whai p^losnpner* ,nd theol^un, often call "Splrif An 
<4>ject. the hraincd body, becomes a spirited subtil 

Thcce » a 'massive ^lr^alar*ty , En humans CVemei n al inotj. This cvhemetic 
n^iirn -e emergence doc not reduce' well, rather 11 lends tu 'expand' Hie past * not 
A ^ood guide 10 what the nmure hold, when there is this massive singularity Ihat 
hnni-v. mam. Paradox and dialectic Are we part of nature, or apart from n ituw? re* 
jn d HO, Xature hardly srems up to the guidance, of thi- B *nM nhe ha, d>!imed. 

For some, tfam is cause for freedorn and rrfiel. Humam arc self-defining Jn ,mal s 
They do not need to consult nature, hut are imdlcctually and moraOy rrce lo do their 
own thing. But it also seems fitting that human, be defined in iheir place. Other* 
wr cancel all pmmive ol theMring a hematic unity between human life and cosmic 
or earthen nature U .... a c thingiobcsei free in the world, anomer to k* set adrtnt in 
it. So that^if you lie— has now become ihe main agenda: the place of tin, spirit 
waked up in nature What docs human uniqueness imply f«r human rttrrowfcihiv? 
Once again. *ictKc and religion are ecualJy challenged M<i stressed, to answur. 



What on Earth Are We Doing? 



That brings us to ask what wr are nowdoing? W c start with three graphs is icortsof 
the comemporars' scene, indicating popubtion, consumption, Jn d duaribuiion. 

People are a good thing, people with energy at their service are rbrturuic, people 
need goods and services for an abundant Ufr, On this both scientists and theobgians 
agree; scientists have celebrated how applied science has given us beflcr thuigs for 
better living; Christians and other believer* have *hown great social concern for 
taking care of people, their physical as wefl as their spiritual needs. But when we join 
ihc first iwo graphs with the third, troubles loom. What we have been doing is tapidty 
escalating the human popubtion, rapidly escalating energy consumption, typical of 
consymerisjti generally, and the distribution is quite disproporrionaie: 

Human numbers arc escalating around the world, much more so in lesser devel- 
oped nations than in developed ones. About so per cent of the world's population in 
the developed nations (the Group of 7 (now 8), the big nations of North America. 
Europe, and Upon, "the North") produces and consumes about So per Cent of the 
world's goods and services. Conversely, So per cent of the people an the woeld 
produce and consume about 20 percent of these goods and services (theG77 nations; 
once 77 but now mJudm£ aorne liS lesser developed nations* often south of the 
industrial north). Capitalism has become the dominant global economic system- 
coupled with science and technology it makes possible a growth in consumerism. But 
on its present course it is making the rich richer proportionate!, to iny irmkk-dcrwn 
benefits to the poor, evidenced in the 20-80 differential. For every dollar of economk 
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Fig. 53.2. Energy consuma-lion; Inanimate energy use fr on all sources. Data from Cohen £l59S) 
and Worid Resources Institute (1994). 
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B» 53^. G7 versus G77 nations. The ,« chart summarim pooiptuhm and product.™ data I* 
World Bart [2O01J. n* G7 g-ovp has i^ bctwnc Che G8 (Unrtrt Stjfcj. Unilad Kir****,*. 
fraiCC. Gennarry, C*na«J. fru«ia. Jipan, and Italy). 



growth per person in the South, twenty dol|a» accrue in the North. Free trade moves 
capital and good* acro»naiioiuJboundari« in intcrnatioiulnurifW.but the labour 
also required for production is confined within ration*,, wfakh mum lh.it capital can 
relocate production seeking the cheapest labour 

The shadow mlc of this is a degrading environment in both developed and 
developing nations. Since the coming of sdence -with its technology, since the 
invention of motors and gears rn the mid-nineteenth century, giving human* order* 
of magnitude more power to ttansforrn the landscape, tape the coming of modern 
medicine, there haw been unprecedented changes in world population, in agnail 
lural production, in industrial production, in transportation .ind commantcatiori, ia 
economic systems, in military commitment*— ill these liicrauy altering the face of 
the planet 

Humans now control .|0 per cent of the planet'* land tmxd primary net prod- 
uctivity: that is. the basic plant growth whkh captures the energy on which 
everything eke depend* (Vtfousck el tit 1986). If the human population double, 
the capture will rise to 6a-»o per cent. In another survey, researchers found ihe 
proportions of Earth's terrestrial surface altered as foBows: (i) little disturbed by 
humans, 51.9 per cent; (z) partially disturbed. 14-i per cent; (3) human -dominated. 
JJ.9 per cent. Factoring out ice, rock, and barren land, which support littJc human 
or other life, the percentages become (1 > Utile disturbed, $7.0 per cent <i) partially 
disturbed, 36.7 pef cent; (31 human-dominated. 3,6.3 per cent (Hannah <i &L 1944). 
Mom ii m u 1 n Ltuie .■ 1,1 'mmjted 01 pirfnttj oWirbcd 73 pec eerM Then ... 
the spa; Earth might m well have been called Aqua, since oceans «wr 70 per cent 
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of the plane! Bui ihc m ««w <* inereasuigry affected. Over 90 per ccm of th, 
wrfcft fisheries have been depleted; cowid development aid portion ha*, 
caused shiirp decline* in ocean health. Increasingly less habitat remain* for form, 
of lift that cannot be accommodated In the nook* and crannies of a human 
laonunatcd worfA BA i* producing an c*ca1atiing extinction rate. tcm| l0 

thai of the great catastrophic itrtinrHWH of the paUeomologkal past— whiS tn< 
difference thit after naiurul camnctions there is re-Rprciaiion, whereat human 
otinctioiu ihui clown the spcriating processes. 

Humans do not use the land* rhr> have domesticated effectively. A World Bank 
snath- found that 35 P" «* ° r thc t;irtn * Und lu * row Income degr»d„j 
(Gootflland wo*)- In developed nations there has been much progress cleaning 
up .ur and water, hut stilL in the United States almost half ihc population Bra 
jxwjl that do not meet national air-euolhy standards. Global warming threatens id 

■ rupi not onh fragile vmi-arid area* but equally long-csiabtisbcd aijicakural 

uMiesiu 

entfid problem is that many environmental problems result from the inens 
incnul attregaciorc of actions chat are individually bencficuL Coupled with alooj 
Ug lime for environmental problems to became manifest, tha masks the problem in 
both nature and human nature. A person may be doing what, taken mdavirfuafly. 
would be -a perfectly good thing, a thing he or she ha* a right to do were he alone, bm 
which. 1 Acn in collection with thousands of others doing the wmc thing, becomes a 
hartnftil thing. A good thing escalates into 3 bad thing. This is Garrett Hardin's 
tragedy of the commons (Hardin lflfc*). Pursuit or individual advantage destroys the 
cooirnonv 

Biologist* may continue here with a more troubling concern. Theologians have 
classically found in humans a tendency to self-interest, to selfishness, to sin. and 
now the biologists concur. Indeed, the biologists may claim that humans are 
in&nrdy "selfish by Darwinian natural selection. The nature inherited in human 
nature b setf- interested, and this, in an environmental crisis, may pros* 
seif-defcatrnv;. Theologians and biologists alike find too much in human nature 
diat is irrational, blind. Although the 'Conservation biologists celebrate tana's 
biodiversity, the $ociobio!t>gists (and, later, evolutionary psychologists) worry 
that the human deposition to survive, a legacy of our evolutionary heritage, has 
left humans too locally ihorf -sighted to deal with the environmental crisis at the 
global level. 

Humans are not genetically or psychologically equipped to deal with collective 
issues that upset individual goal* I I-hrlkh and Ehriich 2004) Biologists hoW that W 
arc naturally selected to look out for ourselves and our families* perhaps also to co- 
operate in tribes or for reciprocal benefits. Beyond that, humans are not hiologicaBy 
capable of more comprehensive siskin, of considering the interests of others in 
foreign nation* ox in future generations, if this is at expense to our own interests 
(Sober and Wilton 1*98; D. S. Wilson iooi). Humans are not rational in any 
'absolute' or even 'global' Sense; they bend their reason to serve their interests, 
coenprthiveh. against others — other nations, tribes, or neighbours — when push 
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< rt mes 1o tfttnfe HttaCC the escalating violence and terrorism m today '« world, the 
perpetrators ortcn as not etaiming their cause in the name of some faith. Hum-in-. 
inherit Pleistocene urges, such us an insatiable Uste for sugar, sail, and tat*, i.r*tt» 
once adaptive, hut which today make obesity a leading health problem. Oi Hal 

crn-ironmental problems result from nek insatiable viinsumprjvc Pleistocene DC* 
Too often the religion* remain tribal; God b for me, for ray kind, my ration; kwe 
your neighbour and hate your enemies. Can enlightened science or enlightened 

, ^ion gel us pasi [hi* legacy? Were wc not just celebraring the genius of the 
human mind, transcending genetics, making exodiucs out of prrvunudcrcrrniirians, 
opening up promising new possibility spaces? Even 'Enlightenment scaencV and 

Enlighienmeni religion', wirh all their focus on the (Western I hunun powers and 
ichiesemcnts. may now need transcending, leaving behind a debiliraring anthropo- 
centric humanism, embracing a more inclusive vision of the goodncu at the wbule 
community of life on Earth. 

Science and religion are equally challenged by this em ironmcnUl crisis, each to re- 
evaluate Ihc natural world, and each to re-evaluate its dialogue with the other. Both 
are thrown into researching mncUmcma! theory and practice in the face of an 
upheaval unprecedented in human history, indeed in planetary history. Life 00 
Earth is in jeopardy owing to the behaviour of or* species, the only species thai is 
either scientific or religious* the only species claiming privilege as the 'wise species', 
Hoiwt* ay tens. Facing the n«l century, Earth, the planet of pronuse. is a pUnet an 
peril Science and religion wili both be required for our salvation. We will need to mil 
science and conscience. 



What on Earth Ought We to Do? 



Science and Conscience 

Scientists and ethicists alike haw traditionally divided their disciplines into the realm 
of the is and the realm of the iragfcr, continuing the Cartesian tradition, later further 
elaborated by David Hume and G. E. Moore. By this division, no studv of nature can 
id! humans what ought to happen, on pain of committing the r&uraMstk fallacv 

Ecologisti who claim to know what we ou^ht to do, sociobiolo^ts who claim that 
humans can only be selfish or tribal, or theologians who claim to base ethics on 
ecology may be violating the long-established taboo Against mixing tacts and values. 
Recently, this neat division has been challenged by ccologitb and conservation 
biologists and their philosophical interpreters. 

Still, there is ambiguity; ecology reframes ways thai we think about DtfUZC but 
leaves deeper question* unanswered. BiotogUtS m*y describe the nature out ofsifflieli 
wc have evolved; they may move us to regard stich nature uithtareand concern; ihey 
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may caution us about legacies in our human nature, Hut have wc, with our comply 
anna's- generating culture, not emergen" into new ethic.il L -« -ibihtleV What i^- 
alwaysto remain alter scatim are the deeper value questmnv After lour century 
Enlightenment and Western science, and with due admiration for itnpressb* i U «. 
cesses, ihe wihif- questions in today's WOtM are as urgent, sharp, and painful m cm 
There a no socotifi* guidance of life. 

-uld be part of «h* problem, not pan or the solution. Science can, ttf 
often does, serve noble interests. But science can, and often doc^ become self. 
serving a mean* of perpetuating injustice* of violating human rights, of maW; 
war. of degrading tbe environment- Science is used for Western dominion ottr 
nature- Science is euualh used for Wert era domination of other nations, Thevaaia 
furrounduig the pursuit of science, as well as those that govern the uses to which 
adore* is put. are not generated out of the science, not even ecological science much 
less ihc rest of science. 

\Vhcre sdcoce*eeks to -control dominate, manipulate either person* or nature, or 
both. H Wines ^uite as math U it guides. Nothing in science ensures igaintt 
phflosophxal canruMons. against nttoiulmng. against mistaking evil for good, 
against Uvnftg the wrong god*- The whole scientific enterprise of the let f&ur 
centuries could yet prow demonrc. a l-austian bargain; and as good in indication 
as am* of that is our ecological crisis (Rnsmusscn 1996). 

Ecology as a science has lo join with human ecology, where the religious dimen- 
Hon is more evident. Perhaps wc ought not to fbcu* on the ecological .viotcc 
that biblical writers might hale known* but rather on the human ecology in 10 
which they had insight. Emphasize the human, not the ecology, side of the relation- 
ship. We need to regain their insights into human nature more than into nature. 
True, 00c cannot know the right way for humans to behave if one is ignorant of 
how human behaviours result in this ox that causal outcome in the natural svstcrru 
about which one is concerned — for example, whether letting the land lie 
tallow one year in seven is adequate to restore its productivity. But Lf humans by 
nature are prone to exploit, the rich gaining power over the poor, then does 
society need, after «vcn rimes seven yean, to declare a sabbatical, resetting land- 
holding pattern) mote equitably? Or to find other ways to ensure tiir access to 
resources? 

Religion* arc about that gap between it and ought, and how to close that gap. This 
often requires revealing how human nature functions and dysfunctions, and howtn 
re-form, or redeem, this' fallen* nature. Whatever biologydiscovers about our nature, 
in religion God is redeeming humans. Humans must repair their broken wills, 
discipline innate self-interest, and curb corrupt social forces. What it means lo be 
Mesvd. whal it means to be wicked: these are theological questions. One is not going 
to gel much help here from ecology or from elsewhere in biology, any more than 
from astrophysics or soil chemistry. 

However much ecology reframes nature for our le-evaluation. [lie deeper evalu- 
ative tjuoiionj arc still Ictt open. In that sense, science cannot leuth us whal wc mow 
need to know about nature: that is, how to value it. Ecolognts may be able io teU us 
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what our option* ire. what will work and what will not. what b ilic minimum 
baseline health «f landscapes. But coofogbtJ hm no special competence in cvakoi 
(a| what rebuilding of nature .1 culture desires, and bow far ihe integrity of wild 
nature sbouM be sacrificed to achieve this. A people on a landscape will have to make 
Value judgements about how much original nature they have, .it want, nr wish to 
restore, and how much culturally modified nature they want, and whether it liwc 
be culturally modified with more or less natural patterns renwtrring. Ought wr to 
givf priority «o Sustainable development; « the World Commission em Environ, 
ment and Development (1987I recommends* Or to a 'sustainable biosphere; as the 
Ecological Society of America (RisscT et al aooij recommends? There is nothin-. 
ecology per « that gives ccotogUia. any authority or iMs to make these further 
decisions. Although ecological science cpm conservation biology seems to couple the 
concerns of biology and religion congenially, wc frill have 10 be cautious and *dctt 

about that naiurjk-'ie fallacy. 

This mix of science and conscience requires caring for people and caring for 
nature, and a fundamental tension in environmental ethics b whether and how (ar 
our ethics is human-centred, anthaopocenirk. and how f., r it is bioccniric, respecting 
the comprehensive community of life on Earth- Maybe, to put it provocatively, 
rehgion cum science will move us to care for people, the science cum religion wul 
move us to care for nature. Religion is for and about people caning for people: in 
environmental concerns n»h caring needs, to lie wdl-infbrmed scientifically. Science, 
at least natural science, is about nature, describing how nature work* science has 
been doing Ibis in ways that reveal a wonderland Earth. That prompts us to wonder 
whether caring for *udl nature is a religious concern. But thw, again, proves a half- 
truth, mistaken if taken for the whole. 



Caring for People 

How nflfurc works is the province of the physical and biological sciences. How 
human future works »s Ihe province of religion, perhaps also of human sciences 
such as psychology and sociology. How human nature ought to **oik, how it can be 
reformed to work a* it ought, is the province of ethics md n-iigiim. lfwc- emphasiae 
the nWPHBK not the ecology, side of the relationship, we recognize that religion has a 
vital role to play. We need human ecology, humane ecology. Religious ethidsts can 
with considerable ptou>ibiliiy make the claim chat neither technological develop- 
ment, nor conservation, nor a» sustiUnabk biosphere, nor sustainable dcvclopmcni. 
nor any other harmony between humans and nature can be gained until person* 
learn to use the Eanh both justly and charitably. Those twin concepts are not round 
cither in wild nature or in any science that studies nature. They must be grounded in 
some cihick! authority* and this has classically been religious. 

The Hebrews were given a blessing ^vith a mandate. The [and tkwvs with milk and 
honey 1 assuming good Land husbartdryi if and only if there a obedience to Torah. 
Abraham wid to l^st, 'Let there be no scrit'e between rnc *tnd wu. aasd between wur 
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. m nd mv hcrdiwPMGenesiaiasai. *nd theypurmu>ned theconimo nROO)3 

, lta My amonjt themselves: The f3£K*U*Kfe depicted m (he Hebrew Bitfe hafe* 

k Ions, life on Earth, sustainable uniil the third and fourth generation! Whatever ri 

has to say about heaven, or life after death, the BSWe is *lto> *bout keeping ihts n,^ 

life divine, jodly, or at least human, humane, or 'righteous' and 'loving 1 . 

Any people who cope on a landscape for centuries will haw wine awe <,f 
ecological wisdom, hut that 1* not what we rratlv Him to classical religious fAiths t0 
Irani. We lum to rdgiOW to deal wiih the disvalues in human*— their irrationality, 
theil greed, their shorVHejiiednes*. in *bort. their sinfulness. RdigJom save, ihry 
regenerate; they hold forth an ought to guide what ti Humans sin. unBkt the fauna 
and flora. Region is for people, and IW| far na,urK l* 01 " do °' sahwnon tome 
naturalk-— even the earthly good life b elusive 

ntimairiy such salvation « beyond the natural; perhaps it is supernatural by the 
jrsce of the rnonothcist God, perhaps in wme imlization of depths underlying the 
natural such » Brahman or iunynt*. Meanwhile, whatever the noumeoal tirtimate, 
human* reside in a phenomenal world, which they must evaluate, and in which they 
mint live. hoperuHy redeemed K enlightened by their faiths. 

Much concern has come w be focused on environmental justice; the *ny people 
treat each oilier is related to the way they treat nature- If humans have a tendency by 
nature to exploit- they will as soon exploit other people as nature {revealed by the 
So per cent-20 percent chart and the environmental degradation sketched above* 
These are the underlying ThcologiCaJ and ethical issues underlying global capitalism. 
consumerism, and nationalism. The combination of escalating populations, escaiat 
mg consumption, global capitalism, struggles for power between and within nations, 
militarism, resulu an environmental degradation that seriously threatens the wd£ue 
of the poor today and will increasingly threaten the rich in the future- The four 
critical items on our human agenda are population, development, peace, and the 
environment. All are global; all are local; aD are intertwined; in none have we modern 
humans anywhere vet achieved a sustainable relationship with our Earth. Our human 
^ipyj'^ to alter and reshape our planet are already more profound than out 
capacities to recognize the consequences of our activity and deal with ft collectively 
and internationally. 



Caring for Nature 

What we Kara is not just "riches*, but a 'rich life", and appropriate respect for the 
biodiversity on Earth clinches human life Humans belong on the planet; they will 
increasingly dominate the planet. But we humans, dominant though we are, want to 
be a part of something bigger. Environmental justice needs to be eco-jwtke, ** ^h 
the World Council of Churches emphasis on justice, peace, and the integrity of 
creation'. Contemporary ethics has been concerned to he inclusive. Ennronnienial 
ethsc* is even more inclusive. It is not simply what a society does tci its poor, its 
blacky slases, children, minorities, women, handicapped, or future grneralion* that 
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rtreab the character of thai Society, but also what it does to its fauna, flora, 
ccoBystern*, and Uwiscar^VvTial«^ushtered, iwh.es cd, whoopngcra- 

ind their habtous disrupted, anient forests Cut, fcanli threatened by global warm- 
inp-these are ethical queitiom Intrinsically, owing lo values destroyed in nature, a* 
well as ih-o Jmtrumcntally, owing to human resource* jeopardised. Humans need to 
Indude nature in their ethics; humans need to uaclude thcmselve* In nature. 

£coftosasr* mar SbcSh at thai poim that envirorimeni..! ,.: 1 a metimes does 
.rnrmun environmental evaluation insurrtleways.<^riMdet4orneof!flcdescTrpt 
categoric* used of ecosystemv the order, ftflMify. tomptcxtty, and i/rWnafy in these 
biotic Uiwmwnai* EcotogiMs describe their mmilrpcti&iuz. or speak of their health 
or mugrity pefhaps of theif roiiWr or efficiency Biologists describe the oiloptrdtrr 
that organisms have in their niches, the roles they play, Btologutt nuy describe an 
rcosysicm as flourishing, as setf-orgamzwg, perhaps as tfyiramkalty JtietapiVj^. 01 
rryerumrrins 1 - Strictly inicrpretcd, these are just descriptive terms; yet often Ihey are 
already quasi-evaluative terms. 

Other ecologists challenge such a penitiw account of ecosystems (Pkken a at 
i W a). Disturbance interrupts the orderly succession of ecosystems, producing. 
patchwork and even chaotic bndscapes. Over decades and centuries, ecosystem* 
change Os-cf millennial, one ecosystem evolves into another. Ahnys. though, evo- 
lution and ecology both requite organisms selected to be good, adapted fits, each In 
the niche it inhabits. Misfits go extinct, and easily disrupted ecosystems collapse and 
are repla^d by more stable ones. There arc ordered: regularities {seasons returning. 
the hydrolopic cycle, acorns nuking oak-trees, squirrels feeding on the acorns* 
mixed with epLSodk irrcguJaritics (droughts, nres. lightning killing an oak, muta- 
tions in the acorns). 

The rains come? leaves photosynthesszr, insects and bifds g» their war; earth- 
worrtu work the soth bacteria break: down wastes that are recycled; coyoEes H*vt their 
pups and hunt rabbits; and on and on- Natural systems, (such as the Serengeri plains 
of Africa 1 were often sustained in Ihe past for long penodv even while they were 
gradually modified. K. V. O'Neill ci oL conclude that those who see stability and those 
who sec change are looking at n*« iaVlr» of one coin: 'In fact. bo»h impreSMon*. *re 
correct, depensimg on the purpose and trme-space scale of our ohsersations' (CKeiB 
rtrf/- 1986; 3)- 'The dynamrc nature of ecosystems', concludes Claudia Pah1-\Vbstl. is 
'chaos and order entwined* (Pahl-Wostl 1995)* 

Hut this dynamic openness is also welcome, Ecosystems are equilibrating systems 
composed of co-eiolrcng organisms, with checks and balances pubing ovct tunc. 
N4any general charactenstics are repealed; many local details vary. Patterns of growth 
und development are orderly and predictable enough to make ecological soence 
possibk — and aLsa to make possible an cnvitonmcnul ethic* respecting ihese cee- 
athfC. vital processes. Natural sekction means changes, hut natural selection faib 
without order, without enough stability in ecosystems lo make the mutations 
selected for dependably good for the rime being. A rabbit with a lucky genctk 
mutation that enables it to run a little faster hats nosurvival advantage to be selected 
for unless there arc coyotes reliably present to remove the slower rabbits. 









Ecosystems have lo be more or lea integrates! tin their food pyramid*, for 
europlr), rvbbvety stable (with mo« of lew dependable food supplier p^ ^ 
tag again each spring for ««* afcMlf). «nd with persistent patterns (the nydmlopc 
lytic .- ig ihr gosftl* or noihing on be an adapted ft, nor cm .idapu< irH|| 

ctflht- (-cosy-sinn* get tewed over thousands of years for their resilience. This u in* 
even though csesysems are continualcy changing AM though from time to time 
natural «v»tem* are upset J when volcanoes erupt, tsunamis destroy whole regions, or 
atJ*ifophk epidemics break QU& Then orgarusrrts have to adapt to altered (ircum- 
sunees. and. asnew mterdersrndcncies and networks appear, the integrity of «o%ys- 
irras ha* to become re-established. 

Esolutionary biologists add that their science has. nude quite comrrutodin*; dis- 
coveries about ihc comprehensis-c history of life on Earth: that is, about wfeai these 
dvnanik changes and OpHlS in CCWjntteinffl haw produced. Tlierc it something 
awesome about .in Eaalh that bcRinv with /em and runs up Toward WO million 
spr-cxs in several billum years, setbacks and upsets notwithstanding. The long 
evolutionary history feci of the matter seem* valuable; it command* respect, at 
btolopsts Tecn^niWt even reverence, as theologians claim When one celebrate* the 
btodrvenitv and wonders whether there n a systemic tendency to produce it, biology 
and theology become natural allies. Perhaps this .lllumce can help humans to correct 
the misuses to which science has been put— with more respect and reverence for life 

l - >uJt b MuglW '"" ibeii !''" ; " opfcioi momBib) are :■■ pkall) ur^crMn; ,i, ■ 
whether life has arrived mi Earth by divine intention, they dreamiest imanirn 
their respect for life and seek biological conservation on an endangered planet 
Earth s impresaave and unique biodivt'r^in evolved and created in the context of 
these cctK^tiejttt. warrants wonder and care. There is hut one species aware of this 
panorama of life, a species at the vime time jeopardizing this garden Earth. 

Asking 'about respect for creation, critics of Western monotheism may rcplv that 
the problem is the other way round. |udaeo-Chrastian religion has not adequately 
cared for nature because it saw nature as the object Of human dominion. Famously, 
historian Lynn White, though liimsdf a Christian, laid much of the blame for the 
ccolusxicaJ Crisis an Chrolianily. an atMck published in SVu-rfce, the leading journal uf 

the American Association (at the Advancement of Science (White 1947). Cod's 
cooiirund in Genesis 1 for hum-ins to "have dominion' flowered in medieval Europe, 
licensed the exploitation of nature, And produced science and technology that have 
resulted in an ecological! crisis. Ecofcministt, post- modernists, and proponents of 
Asian faiths haw joined in such criticism. Equally of course iVhite was attacking 
science for buying into a secular form of the dominion hypothesis, but ihc original 
auGhimzatiun, so he claimed, was rdipous. After the Fall, and the disruption of 
garilcn harth. nature loo is corrupted, and life is even more of a struggle than before. 
Nature needs to be redeemed by human Labour 

Theologian* have replied ihui appropriate dominion requires stewardship and 
care 'Bitch, fcaluri. and Mt I Jan id 1990; Cobb \972i DeWiit 1998; Nash 1991). Ailam 
and E*c are also commanded to till the garden and keep it 1 (Genesis £ tc», a more 
positive sense of dominion. Adapting biblical metaphors, lor an environmental 
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ethic, humans on Earth are, and outfit to be. propbm. priests, jnd 
unavailable in min-rramu*. Humans should speak for Cod in natur ry 

should reverence the sacred on Earth, and should rule creation in freedom and in 
tow. 

The «tme CenesU stories teach the human fall into mi driven by desire to be hke 
God. in tension with being made m the image of God. Humans ccmrt, worship false 
gods; they corrupt their faiths, they rationalize in sctf-deeeption Fjiihs must be ever 
reforming: humans need their prophets and prim 10 constrain their kings. The 
righteous, the humane life balance* all three dimensions. Christianity has indeed 
nften been IOC anlhropocrnlrk. just a, < :hmti*ns have often been too self -centred 
The need for repentance is perennial tKasTnussen 1996J. 

Here, religious persons, as prophets aasd priests, ^n bHn B a pexspecitve erf depth 
to nature conservation, one that science can help launch but cannot complete 
With too much kings' dominion (those escalating control, consumption, exploit- 
ation concerns, also fuelled by science 1. we late ihe wot*d sve seek to gain 
Monothcists wiU see in forest, slfey, mountain, and sea the presence and symbol 
of forces in natural systems that transcend human powers and human utility. They 
wiU find in cmounter with nature forces thai an: asyoinspinng and overpowering, 
the signature of time and eternity. .Alihough nature is an incomplete revelation of 
Gods presence, it remains a mysterious sign of divine posver. In the teaehinp of 
lesusv the birds of the air neither sow nor reap yet are fed by the heavenly Father, 
who notices the sparrows that falL Not even Solomon is arrayed with the glory of 
the lilies, though the grass of the field, today alive, perishes tomorrow {Matthew fc 
16-30). There is in every seed and root a promise. Sowers sow, the seed grows 
seemly, and sowers return to reap their harvests. God sends rain on the juM and 
the unjust. 'A generation goes, and a generation comes, but the earth remains 
forever' i Ecclesiastes 1: 4}. 

Theologians claim that humans are made in the image of God, Biologists find that. 
qui of primate lineages, nature h#s equipped Homo sapiens^ the svise species, with a 
conscience. Ethicists, theologians, and biologists in dialogue wonder if conscience h 
oof less w«ely used than ii uughi to Ise when, as in classical Enlightenment ethics, it 
excludes the global community of life from consideration, with the resulting paradox 
lhal the self-consciously moral species acts only in its collective self-mierest toward 
all the rest. Biologists ma)' find such self-interest in our evolutionary legacy; hul now, 
superposing ethics on biology, an j> has been transtbrmed into an tntght. Kcologists 
and religious belcesTrs toin to claim that wc humans arc not so enlightened" as once 
supposed, not until we reach a more inclusive ethk 

In a new century, a new millennium, with science flourishing as never before, we 
face a crisis of the human spirit. Central to these misgivings is the human relation to 
nature. In other centuries* critics complained that humans were ahcrulrd from God. 
In the most recent century, with its World Wars, East srrsus IWIeU. North versus 
South, critics worried about our alienation from each other. Ln this new century. 
critics arc more likely lo worry lhal humans arc alienated from their planet.. One may 
set aside OMmologual questions, but we cannot set aside global issues, except at our 
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peril. Wc face an identity crb» in our mm home territory, trying to get the himun 
spirit put in feg natural pla«. 

Sctrral Mum vein' WOrth of creative toil, several million *pccrnuf tetmintfcfc 
Iutc becfl banded ovct to the care of this Jaic comma specif in which mind ha 
fkmrrnl and moral* have emerged. Oiuzhl 001 fottte of (his sole moral tpeti n d* 
something Jrw sdfinieirffed than count all rbe produce of an evolutiOTUrT<coiw 
tern a* «oW«» to be valued only for the benefits ihey bring? Such an aniiu^ ^^ 
haidb seenubiolopcatiy informed (even if il claims such a tendency as our inS,^,^ 
Pleistocene urge), much less ethiailrr adequate lor an environmental crisis t^s Cnf 
humans ieopantnc the- global community of life. Nor doc* it seem very godly. 
Ecologtttt and irKolcrgans .agree: human* need a land ethfc. In the anejeut biNi«j 
world. Palestine tww a promised land- Today and for the century herxc, the call h v> 
see Earth as a plane! with promiw That might be the Gods-eye view. 

Even secular naturaJhM may be drawn toward respect, even reverence far nature, 
Stephen Jay Goald. for example, found on Earth 'wonderful life", if ofo 'chant, 
riches' (GouW 19*9- «9*°>» ***& he *-as mond, among the last words he wrote, local) 
thcearthen drama almost unspeakably My' (Gould 1005; im), Edward O, tyfeon, 
a secular humanist. tfW insistent that he can find no divinity in. with, or un^ct 
nature, stall eaclaura: ' The biorpheric membrane that covers ihe Earth, and you and 
me. . . . is tile miracle we hsve been given' ( E. O. Wilson zoor 21 1* 

In the mfifcl o< its struggles, life has been ever 'conserved', us biologiMs find; life has 
been pcrpetuallv "redeemed", ja theologians find. To adapt a biblical metitphor. the 
liejit ihiiw in the darkness and the darkness has not overcome it (see John 1; «», 
Science and religion join to celebrate this *aga of life perennially generated and 
regenerated cm this planet, thi* pearl in a sea of black mystery, We are then indeed 
cnfcghtc ncd; yet deep tragedy looms as we human* fecrpardire/ life on Earth. 
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CHAPTER 54 



BIOTECHNOLOGY 
AND THE 

RELIGION- 
SCIENCE 
DISCUSSION 



RONALD COLE-TURNER 



Introduction 



Ever since the rise of modem biotechnology in the roid-t<j6fts, rehgious institutions 
and theologian* have explored itb mow E —M w tia g feature* and probkmjk Gvcn *o, ii 
is often wad that icthnofogy outpaces morality, and that human power exceeds 
wbdom. Having created biotechnology, human beings aw losing control of their 
awn creation. Biotechnology scans to drive itself, as ii by wan* ItthnoiopcaJ 
imperari%-e that compels us to solve problems even if our solutions create greater 
problems. To some extent, the complaint points out the derkienrici in religion's 
engagement with biotechnology: deficiencies of rigour, consistency, and of course 
universality. When* for example, a religious: body tafces a position on biotechnology, 
at best the position reflects committee compromise. Rarely does the wider member - 
dup know or agree with the position, and the general public is hardlv ever affected . 
Whatever else their virtues might be, few would claim that today's religious and 
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monl assessment*, oi biotechnology are up to the task of guiding tomorrow*, 
■cUrvananftfl 

The ocufipWfM iK»l morality l*g* Wlftn* technology, however, * h*^ Ia fl 
decree *d of ■p pwte ilrtn l and anxieties rtoui modernity. technology in genera] 
and the various form* of biotechnology in particular. In the 1970s, ton* ^ 
concerned thai human brings were 'raking evolution mio their own hands' | n a 
lecture given in 19^ C- S. Lewis warned that whnt we call Man's power ovq 
NOHK rums out to be a power exercised by some men over other men wjft 
Nature as its irr*troment" (for more information, see <hltp-J/uMKjMt_*c.uk/ 
-irhic»/lrwtsJiiml>>. In this simple statement, Uwis points out the central 
m&ffttef of ttxhnoJcigy: if tecJinolog) controh nature, who or what control 

leduoftqpft 

If for no other reason, arurjety about biotechnology movn some to pT ttl 
religion Sftto public WTOCC ai a kind of technology braking mecrunism. When 
religion b forced into that role, its contribution arc easily reduced to simptak 
cries of playing God' «>r to a narrowly focused defence of human embryos. 
Given the assumption that many still hold lhat religion and science are inevitable 
rivals* religion seems perfectly soiled for the task of stopping technology. So 
suited, religion is CM forever again in its perennial rolcy as in some renaissance 
myth. 

On doser cramination. however, biotechnology is more than embryos, and 
retain'* stake in biotechnology is broader and Ear more positive than is often 
thought. Fox the most part the religions of the world are strongly in favour of 
biotechnology in general, particularly as ft applies to human health and nutrition. 
Common to the religions are certain foundational attitudes, such as compassion, 
a] truism, and a commitment to healing. To the extent that biotechnology is consist" 
ent with these attitudes, it has the blessing and approval of nearly all people of 
rdjejous faith. The blessing pronounced by religion upon technology is conditional, 
depending not so much on the quality of the biotechnology as on the moral maturity 
and spiritual wisdom of its makers and users (for spedfk virtues applied to biotech- 
nobgy. ace Dcanc-Drummond ioo*: 12?). 

While giving attention to the embryo question and indeed 10 the meaning of 
'playing God' thfs chapter surveys more generally some religiously significant aspects 
of recent genetics and biotechnology. The first section considers what genetics 
suggests about human nature, The next section, on biotechnology, looks first at 
work, on plants and animals, but moves quickly 10 human applications, from gene 
therapy to cloning and stem ceils, asking about the moral implications. The final 
section oilers a theological interpretation of genetics and biotechnology, reflective of 
Christianity but intended for wider readership. This section looks at the aucstioo of 
the hiiiman embryo and ia role in research, the thcokigicjJ implications of techno- 
logical transform atioa of the human sdf, and how wc are to understand in rdigiou* 
terms our new role in creation. 
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Genetics and its Implications 
for Human Self-Understanding 



Utile separates iht sciences of genetics and developmental biology from biouchu 
ogy. Science leads to new technology, and technology » ihc method of science 1 
modern revolution in the science of genetics is possible because of the power to 
manipulate gents and other molecules. Added to this is heavy reluticr m science and 
bwoiechnology on computers to absorb all the data 1 'bwinformatics >, to lest for the 
presence of particular DMA sequences fgene chips), and perhaps, most mlcrestmgry, 
to image molecular biology on the screen. Taken together, these technologies make it 
possible to model the complex and precise three-dimensional stnieturc* of proteins 
and to observe the interior workings of the living ccU, contributing to understanding 
and to further control Without separating science from technology, however, it a 
possible 10 focus for the moment on the science, on what we are learning more than 
on what we are doing, and to consider its significance for religion. 

A central achievement of recent genetics is the Human Genome project, which 
presents the entire UNA sequence for human beings. The achievement is all the more 
significant because the genome* of many oiher organisms have been sequenced, 
allowing, scientists to compare among, closely or distant!* 1 related specie*. Using this 
information, researchers are probing the basis of disease in hopes of rinding new 
pharmaceutical products and new understandings of human development and 
illness. Of greater theological interest, the completion of the human genome, to- 
gether with contemporary TKuroscicricc, opens the way ro greater understanding of 

the uniqueness of the human species and of differences within our species. Generics 
confirms- the view that all human beings have descended from one ancestral popu- 
lation, and thus ate one race or sp ec ies. In the pasC perceptions o1 differences have 
divided ethnic groups. Some will claim that new finding* bolster ancient divisions 
and fuel new ones. It is true that human mils including cognitive abilities, have their 
basis in genetic inheritance, and Therefore thai variation in trails is based in part an 
genetic variation as well as on environmental factors. No evidence suggests, however, 
that traits such as intelligence van 1 genetically between human groups or "races' 
(Graves iuou i$;-72l. 

Nevertheless, what genetics adds to neuroscience is an understanding of differ- 
ences within the hunvin species. Genetics is the science of dir&reoces and oilers a 
method for separating genes and einironmeni as factors explaining human variation. 
This ailows researchers 10 tease out how genetic variation results in observable 
variation in human traits and, in time, to identity exactly where relevant genetic 
variations are located in the human DNA wquence. So far, researchers have found 
consistently that whde genes almost always play * rok » n human differences, emir- 
onmem also plays a determining role. Even so, these findings raise the potential for 
undesinble genetic discrimination or ditist attitudes. 
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While religion* can help la counter r»dfl inTcrpretations of genetics, th^nlosy 
today mil* Itoelf come |o wmt Wllh llw simple fact that « live >iih grosvir,- 
knou-Jcilgc of Human generic variation, which of count U eiprcssed noi rust tn 
Mennccs «n ddfl pigmentation but quite probably in traits ranging from cognJrj* 
abilities ic* mood (anxiety Of depression! to religiosity (Himcr 2004). Keeping a, 
1 rhc difirttnect arc within, not taffeta, ethnic groups, how do we COmc 
id a rehgious understanding of difference? To like rust one example. what irvo> 
logical exportation is there for dufereni le**fci of religious responsiveness? ] n 
Oiriifianitv. one traditional expraruiion of difference is thai Cod choose* or den, 
only some for sarvaiJotL A rival thenfcgical explanation ■ thai all humans a« 
equally *rt* Carter emiromrnem is taken into account, of course), but that mtfy 
Some choa*c to respond reiigioiuJy, for which there can be no cause Without 
destroying freedom Onetics, rwwerer. may suggest that neither explanation fe 
eorrevt and that the ditVcrcncc in reftgrous response is explained ai least in pirt by 
differences in out genes, 

Docs this exclude free wifl or the authenticity of human religious response? 
Human freedom and resporasibflhy depend upon the successful function of marry 
penes that pve rise to highly complex neurological processe*. Philosophical and 
theological interpretations of neuroKiencc hate- explored at length the question of 
free svill and determinism. What is often set aside in those discussion* is the 
contribution of genetics as the study of difference— in this case. dirrerencex between 
individual human beings in their capacitres for freedom, moral conscience, and 
responsibility. In law, individual are rarely- exonerated on the basis of psychological 
factors, bal it is Inimn that some individuals lack moral capacity, and therefore 
culpability. This forces us to ask not just whether freedom is compatible with the 
constraints of genetk/neuxoJogical processes in which they are lodged, but whether 
some individuals axe more or less free than others. Too subtle for legal defence, slight 
variations in hum an moral capacities appear to arise from simple variations in DXA. 
either in genes themselves or in DNA thai regulates thctr expression- One way in 
which Ihts variation is encountered is in the debate over attention deficit disorder, a 
Condition ivi which nvcdw.il rcnicdit :* { usually Ritalin of Strattcrj I uc widely used 111 

the United Scales and some other countries. Some argue that die use of drugs is 
tUT^rajninted. 0* at lca« excessive, and that all people, with few exception*, should be 
held accountable equally for the coherence of their decisiveness and for their success 
in achieving their aims. (Others point to successful use of these drugs as evidence not 
only lhar genetxcVneurological factors bear on attentiveness but that human beings 
vary hi their capacities. 

While theology cannot ignore these findings, neither should it rush 10 interpret 
when ihc science is still at an eariy stage. There can be little doubt that we will learn 
much more in coming decades about the neurological significance of genetic vari- 
ation, foe ocrw. it can be *aid that freedom and responsibility are dependent upon 
many factory which vary in subtle ways from individual to individual, affecting, the 

■pe of freedom but not undermining it conceptually, and only rarely incapacitating 
it functionally. The gene* an individual inherits interact with the environment over 
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inc lifespan, resulting in a compoMie biological n I that shapes and limit* the 
individual at each moment. Within the unique shape and limits of the hiologii 
individuals there is an exercise of freedom and responsibility, and perhaps an 
expression of rdigioiu response These human possibilities arise within the matrix 
n) genes/environment inter k which ^duTciem ineath individiu In the faCUC 

just M medical tbrraiv J IO the g*n«s of the individual, spiritual 01 religious 

care will be individualized, not just to .1 unique environment or personal histor- but 
10 genetic factors unique to the individual. 

Human beings differ from each nthcT, but share a surprising number of genet with 
other specie*, from closely related primates such as chimpanzees 10 di«unuy related 
insects or even bacteria. UNA sequence* that evolved hundred-, of millions of rears 
iigo are conversed iluough evolution and itur<d in widely disrfst living species. 
often performing basic biological tasks m ihc cells of complex organisms just ax the? 
did in the single-cell organisms. A new vies* of Ufa emerges, in which lit; nun beines 
are linked in highly detailed ways in a web of organic commonality. In contrast r- 
traditional view of fixed species, biologists today see species as fluid- To the dynamic 
fluidity of nature must now be -added the powers of technology 10 move DN \ 
sequences across lines and to implant cells from one spevic* into another, creating 
■chimeras- Human neural stem cells have been implanted into ihe foetal brain* of Old 
World monkeys {Ouredmk <f til aoou. and the resulting growth of monkey and 
human brain cells together in the developing brain of the monkey posex new 
questions, not juM of safety or the meaning of speck*, but of how we should respond 
if non-human anirnaK with human brain veils begin 10 exhibit what migfli he 
considered human traits I Greene t-i ai aoo$). 

Recent science and technology demand that we ask in a new way: what makes us 
unique? At the level of ONA, surprisingly I'ttlc yet somehow small genetic difference 
give rise 10 huge functional and cultural differences, with trails such as language 
playing a key role. Traits as complex as language depend on many genes, of which 
marry arc shared with chimpanzees, for instance No single gene makes us human. 
Slight evolutionary variations In shared genes, however, may play a decisive role in 
uniquely human traits* such as comple* language i Enard er *l xooa). 

So far, genetics has not offered much help in explaining how even simple 
multicellular organisms develop fcorn a single cell <lhe fertilized egg) through 
enihryonic stages lo adulthood. Biological desdopmenE depends on genes, but 
genes alone cannot explain how cells with identical DNA take on specialired 
structures and functions in various part* of rhc body. Cells seem to know svhere 
they are in the developing body, hased on information not coded in genes but 
necessary nonetheless for development. No complete explanation is currently 
as-ailable, but we know lhat genes atone do not explain development 
(Keller aooa). The fields of embryology and cell docloprocni ^tt poised for 
substantial progress, driven in large part by the prapeci of medical appli.jih-m 
coming from the isolation of human embryonic item cells. Researchers will learn 
in detail hs>w the embryo develop* And how cell* differentiate, and a new view of 
the developing embryo may ernerRe. 
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Biotechnology: Moral Concerns 

Dcp«^iV«n how ihe term is cfcfined. 'hiotechr,ol.>sv' goes back about ,0.000 ye™ 
vhn our ancestor first rfliWP^ ' n «*«*** breeding of ptanto wwl animal*. Today » 
wheal, rice- and com bear link resemblance tothevr wild cousins. Thousand* of ytm 
of seed selection ha« produced heartier plums ami bigger yields. Yeast wan used to 
frrmeni beverage* and produce bread w«l* animal ranging from dairy herd* G r> 
herding dog* were bred. Py ihe iSoov. selective breeding WW » refined that t Varies. 
Paru*.n dw upon it for the core metaphor for evolution, Natural Section' Tn the 
woe* technique* WCTC farther retted. Hybrids {crosses between various straws! 
were created. raM* in ihe kkjBoJ green revolution, increasing -yields further but 
BimNluctPf! new problem* to jdnM agriculture. For millennia, some haw suggest L >d 
that these breeding techniques should be applied to human beings, and earljr 
Weniietrwcnrurv cugcnrci** OUfk VflftHH itempts along these lines, with tragk 

result* 

adifioaaL *ckcthr breeding crtld onry select traits already found in a breeding 

papulation- Recombinant DNA technology, by contrast, can transfer mitt found 

almost anwhere by transferring their «mo from oik species no another. With 

powerful new tools, biotwhnologr seeks -to develop plants thai can produce more 

food, survive drought or sail water. self-fcxtilire, resist pathogens in the Add or rot to 

storage, produce novel proteins to enhance nutrition, or produce pharmaceutical 

«orapovndt. Similar work it being done in agricultural animal*. Ubwatory animals 

trodenisj arc routinely bred to mimic human beings who have disease!). Almost 

without exception, the* modified plana and animal* are patented and sold as 

valuable commodities. 

mobai conwnstny has followed these developments, which raise possible health 
conccn*, especially in light of the difficulty in distinguishing between modified and 
unmodified food in the food supply. Others object to patenting a* commodificai; U 
0fWc -»n B OOOOmc forrndf revluctionijrn thai is exploitative of traditional farmers to 
developing countries. Utts of genetic diversity in human food source*, with growing 
risk of vulnerability to pathogens, is. a concern, especially in light of possible cloning 
of livestock. Afi this is debated against the backdrop of global controversy on trade 
protection lor agriculture. Religious questions, such as whether human beings have a 
right to Ad upon other species in these ways (for instance, to create them in order to 
model human diseases), are insufficiently addressed. 

When applied to human beings, these same technologies take on quite different 
form* and meanings. As the relationship between DNA sequences and some human 
disease becomes clearer, it is possible to predict the future development of disease by 
testing 13NA With growing frequency, genetic testing is done during pregnancy, and 
in »-i per cent of cases, problematic results are reported to prospective parents, who 
must then fecc the prospect thai their unborn child may not survive pregnancy or 
may be 'born with severe health problems. In a very few situations, it is possible to use 
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prenatal jjpnctk information lo benefit (he child. In nearly all other case* m .-.-.dip 
and theologically difficult chailengrs arise for mothers and couple*, especially over 
Ute use of abortion W prevent (he birth of a child with disease (Colr-'itancf arid 
Water* i9*>6)- 

The goal of human genetics, of course, is not simply to predict diseases, but U 
uati them by interrupting or modifyirnt the DNA mat causes them This idea, 'gene 
therapy*, i* powerfully .utruciive but surprisingly difficult, with minimal success as of 
joos, following fifteen years of serious effort. Modifying DNA m the «lh of the body, 
in sufficient quantity at the right location and in a way that remain* rtable over years 
ro the tissue with the disease, is challenging in part because cells have evolved for 
-ilhonS of years to resist such modifications. 

Without exception,, ethicists and theologian* who have pondered the idea of 
human Rene therapy have endorsed it. provided of course thai it tan be done safely 
and effectively, and as long as it is confined to 'therapy'. Safety and effectiveness have 
not >*ct been achieved, but already there is growing concern that it will be impossible 
to hold the line at therapy, Commercially, at least, far more attractive applications lie 
in what might be called 'enhancement". The boundary between 'therapy' and 'en- 
hancement' b notoriously difficult 10 define, even though «K»*t optc thai it is 
grounded in a clear intuitionr it is right to treat a disease, but not to 'improve* 
human being* through medicine in ways ihaE are not related to disease. Vaccines, of 
course, improve or enhance the immune system, but in .1 way related to disease, so 
nearly everyone accepts their use. But using mediane and bttlecataologr to make 
children taller, more athletic, or smarter, borders on illegitimate enhancement, even 
though the ccorwmic incentives for doing, so might be great. Whether the public will 
accept these uses is undcar. but widespread use of cosmetic medicine leads many to 
assume not just acceptance but eagerness. 

Gene "therapy; also known as 'somatic cell modincation'. largeis DNA onry in 
limited cells of thebodyof the patient. Somatic modification is contrasted with 'germ 
line" rrK»dification F which affects all of the cells, including germ ecus isperm Of cg&' 
passed 10 future gcrvtfations. "Germ line" or inheritable genetic modincation, some- 
times called ■desijuser babfiesg is more cotaunKxatil man M>nutic mc«ufi«iK>iu- 
Safecy concerns arc far more complex, in part because the modtneation might 
aflect the health of geticniiioru. in the distant future, in part because any tnodifaaSJOB 
affects all the cdls of the body over the entire lifespan of development, starting with 

ihe ernbrvo. 

Iven if safety concerns Can be resolved, philosopraical »nd religious obtectsons 
remain. Il has been said repeatedrv that germ line meditation violates human 
dignity, pethaps by bringing into existence persons whose generic identity u deter 
mined in part by the decisions of others. The objection based on dignity. he*«W, is 
not developed in a complete or compelling way. because the key term 'di&nity' lacks 
dentution, and because it is unclear msi how germ line modirkalion (and not other 
medical intervemions. for instance on infants! might violate it. Presumably, human 
dignity is thf worth possessed intrinsicaJly by every member of ihe human species. 
but not shared with other species. Recent science, which tend* to dismiss any 
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qualitative difference briwn human and. non-human life, lb ream n the concept gf 
dipw\, vshilc lechnotogr («cording 10 the argument I Threatens its reality, Appeak 
lo dignit] tend to be nude by bnxthical OJnMTMMfa* drawing upon a tradition of 
Kantian philosophy according to which human being* sic ends, never means to he 
used m service of another end. no matter how worthy t Kass JOoi). 

Ill place of digditv, theologians v me tunc* appeal to notwiM of the image of God. 
mentioned in Hebrew Scriptures but not define*! While it seems obvious thai the td a 
ofl iJic image of Gad pare rxsc to the concept of dignity ihe first term i> irrrdueJbly 
rrlacituial while the second I* Kit Th u is. in theology, human bcrugi. possess worth. 
not inirirttkaEv 1 or because of wnc biologically bn^swperiorityoveroterfpociifsi 
but because «f u relationship with God. Bar ChrHtiam, the Cod-human relationship 
. , Batted not primarily in creation but in the Incarnation, God's presence in creation 
in human form. Thcologiaffi who argue That human germ tine modification would 
violate the image ©f God in humanity are iaced with the same challenge* U their 
wcidar cpunterpanv how are 'image of God* or "dignity' to be defined, and how don 
germ fane modification, bus not other medical treatments, threaten it? 

tn addition to possible violations of human dignity, another argument againit 
human germ line modification is that it diminishes freedom. This argument nicely 
exploits an iTO&J AcfcoaTCS ot" human pjerm hoc modification defend it by appealing 
He freedom ot" parents to use technology to acquire the sort of child they want 
{Stock looi) Secular ui o e Afcj . with its insistence on patient autonomy, seems to 
support their argument, at least on the surface. But opponents have countered that 
the freedom of the parents comes at the cost of the freedom ot the child, who enters 
the world with genes determined in some respect by parents- Two venuotu of this 
objection can he made. The stronger c^im is that such genetic modification utuaih 
produces a human life with impaired freedom by interfering with the genetic- 
neurological -soliiional pathways and diminishing the capacity of the child to act 
freely, perhaps by giving the child a selected propensity toward a Isehatiour of 
interest to parents. But of course, the capacity for freedom in every human being is 
limited: by the gcnctic-nisjxdtogicau pathway. whicJi in some sense arc fixed or 
determined bv nature at conception; so advocates ol this claim must show how 
technologicaj determination impairs freedom bur natural determination does not, or 
how having a selected propensity result* in less freedom than having some other 
ruturaJ propensity. A more modest claim is that while there is no actual impairment, 
the relationship between engineering and the engineered child is forever warped, 
improperly asymmetrical, and incapable of the normal development necessary fox 
the developing freedom of the child i Habermas 2003). 

In contrast to philosophers and bioelhicists. theologians who address germ line 
modification tend to challenge the use of freedom as the starting point for assess- 
ment- If germ line modification U permitted, it is not because parents fttt free, but 
because they have responsibiliti^ 1 Wheeler aooj; Moraczcwski aooj). Acting wilhin 
the scope of parental responsibility, parents might rightly choose some narrowly 
defined form of germ line modification- Thi* argument, which amounts to a limited 
approval of germ line modification, cm be found as early as 1970 tn the writings ot 
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f*iul Ramsey: 'The natation to he made concerning genetic surgery, or the inlroduc 
lion of some anti-muTagect chemical intermediary, which will dimmjue a generic 
cWect before it can be passed on through reproduction. :. tfmpfe Should the practice 
of such medxat genetics become feasible at some time in the future, it will raise no 
moral question* at all" (Ramsey 1970: 44k. A similar assessment is offered by Pope 
John Paul II, whose Donum vitie offers qualified permission for something like germ 
lint- modification; 'Medical researth mutt refrain from opx-rariam m hve eml 
imlat tlure h moral certainty of not turning harm 10 tkt lift ot inhvnfv of the unborn 
child and the mother, and on amttnen lisat Jhe parent* hitvt given their free and 
informed COmem to the procedure* (Congregation for the Doctrine of the Faith 198* 
italics original). This endorsement is limited, additionally, to what is clearly therapy, 
molding anything that might be called enhancement. But both statement* grant thai 
it might be permissible to use future techniques to modify an embryo* with germ Hne 
effects) to prevent a disease, in Older to allow the embryo to develop and fcve. but not 
to enhance physical r»r cognitive trail*. Religious acceptance of germ line roodinc* 
Hon for therapeutic purposes is not particularly controversial, Thcoioguns should, 
however, go further in offering support for ar least some forms of enhancement 
(perhaps ro prevent cancer), whilcal the same time helping prepare nature parents to 
use these technologies with restrain! and wisdom, avoiding uses that control or limit 
future chiUdren. 

By most accounts, germ line modification will occur in time, hut not tor several 
decades at least. Already at hand, however, is a technology that combines genetics 
with the reproductive technique of m i iW icrtiliulion (IVFK This technology tors 
embryos genetically before they are implanted— hence its name, prc-irnplanucinn 
genetic diagnosis IPGD), Using PGD, couples at risk for genetic disease create 
multiple embryos. Each is allowed to divide lo about eight ceils. One cell is carefully 
removed from the embryo, and its DNA is tested for specific diseases. Embryo* clear 
of disease arc implanted, usually two at a time. Many sec this procedure, apensavc as 
it is. as morally (and not just psychologically j superior to traditional conception. 
followed by prenatal testing and a possible abortion. In one sense. PGD moves the 
JjIc of the test from the fourteenth week. 01 su of picgii-iiiiji 10 die fuui days, ifm 
conception, before pregnancy. All Opposed to IVF. such as the Catholic Church, reject 
PGD; but even sonic cheolofians and church leaders who permit IYT have tlmr 
concerns over PGD. which puts human beings in the role of deciding over human 
life, determining which embryos live and which do not, all the while creating 
embryos with nhe knowledge that some will he destroyed Others are concerned 
that PGD will be used lo select ror other traits, unrelated to health. Already it has; 
been used lo select embryos as suitable donors lo save the life of an older sibling. 
Some see this a* the unacceptable use uf human life, a utilitarian assault on dignity. 
while other* see it a* grounded clearly in the parental duty to love and protect 
children. 

Alongside these development*, advances in embryology and edl biology hasr 
widened the scope of biotechnology and iM potential for human impact. The report 
of ihe birth of Dolly the cloned aieep in i§tf , followed in 1*98 by the derivation of 
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human enibrynnM: stern cell*, launched ■ new era in developmental bunlojcv, accom. 
rinsed try same of the most intense publk Jfbata in the history of hk>i«hitolo« 
NVJth: Dolly came the prospect of rromrruliAii cloning, understuod >*« H ^ 
beginning of a new individual with the nuclear DNA of another. When DolW w* 
fast introduced, many thought lhai human cloning would follow quickly and that 
inlhin perhaps a decade, human ctoncd children w^uld be produced. Cloning of 
human hem$s — indeed, riemmp of mAmmals generally, and primates in patijcuLinw 
hat turned out ro be more difficult than was first Thought. 

Stem cells are cells that hair the potential ;o divide and develop into cells wich 
spetulitrd funcuotttf such as skin or bone or brain. Stem cell* in the idull human 
body are partway along a pathway of development, not fully mature devclopmentalh 
but already committed to becoming: 1 certain category of ceil Finding these cel| 8 m 
ihe adult body isdiirkuitbut tmmcnselv promising medically, because they could be 
used To hdp the body heal melt by regenerating damaged or diseased titsues. For 
jar* it ha* been understood thai in the embryo, there arc item cells that develop. 
mentally are just at the starting point of diftVeMiaUon. with potential to develop 
into all the cell types of the human body. In 190S researcher* isolated these edhand 
grew than in the laboratory, destroying donated embryos in the process. 

J he central moral issue raised by human embryonic stem cell research is whether 
the human embryo may under any circumstances be used either as in object of 
research or as a means 10 benefit another. Research using ceils from adults of even 
mam dead embryos, aborted foetuses, or placentas raises no such objections, because 
nothing is destroyed, Research or therapy that destroys the human embryo raiso 
profound concerns for some- Three major positions can be distinguished The first 
cod most TesirktiiT position, held bv the Catholic Church and bv others, rejects air/ 
use at human embryos, even if they are going so be destroyed anyway. The middle 
position allows, and in some cases public! s funds, research using embryonic stem 
cells if the embryos are left over from reproductive clinics and are destined 10 be 
destroyed, The third position allows and may fund rescarc h thai includes the creation 
of new embryos specifically for research purposes, including the use of nuclear 
transfer or cloning, as the method of creation. The conflict between these position* 
is not likely to be resolved any time won. Different Christian denomination* hare 
endorsed .ill three ryo$ftioas> and individual theologians have advocated restrictions 
or conditional support for research. 
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The Anal section of this chapter consider* three theological themes: the human embryo* 
human sdftramformaiHin sii teeluvology, and the human role in creation, The 
QjKKion of the human embryo was introduced in the previous section in the conical 
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of human embryonk stem cell research. Recem rest- jrch *ct> before us the poMtbtHtr 
rhat the embryo may be used ** ji> object of research. Furtlserrnore. now thai k 
|K*.«ihle to use nuclear transfer or cloning t«. 1 wem sal entity very much Rice an rrnbryov 
we arc faced with J new question. In the past, the embryo wa* the rDtih of ennceptum. 
which occurred inside a woman's body. Now. not nnJy may the process of conception 
oorur in a dish in a laboratory-, but concept kin ilieif 1* 110 lunger necessary for the 
ongirution of the new entity. Furthermore, the potential of these cloned entities to 
develop norm ally i% not vet understood, hut it B generally Mieved l^y cspr rtsinthc ficl.) 
ihui these cloned entities are si£uiincamly tacking in normal potentul. Hlhcsc entities 
eome into existence without concept ion. if they an located not in rhe womb but in the 
lab. aftd it they kick normal potential for development, are they embryos in ihe normal 
3T*d normative sense? This- is the new question before us. 

If they Are embryo*, what c9.se must be regarded as an embryo? If they are not 
embryos, what are they! What are the minimal criteria that must be met for a cefl or 
cluster of cells to be regarded as an embryo? In many respects, this El .1 scientific 
question, and the wry research that fuels the controversy also promises to shed tiew 
light on the fundamental of developmental biology and embryology But this is also 
a quem on of definition, j master of where and how to make distinctions within She 
data, and thus a question for mcphilosopriy or esen the theology of bwTogyas much 
as for biology itself 

These questions now take their place next to the familiar question of the 
ontotogM and moral status of the embryo- When » the embryo ontologLcauy a 
human life or a human person? When does it acquire moral status comparable to 
that of a child? In this familiar form of the embryo question, philosophical and 
theological judgements rebound upon science, not only limiting what may be done 
in re»ardi but perhaps shedding light on what it is thai the researcher conrronr* 
when looking at the early stages of the developing, organism. But the ontologicai and 
moral claims that philosophy and theology bring 10 embryology must be informed 
by embryology itself, not a simple task in a held of such rapid expansion of 
kmwk-d^c '■: \< ■-■..■'.• ,:.i : . ■ iday's rcMftftfa in joai d duBcr.^- -in !".:. ca| *sd 

philosophical opinions now known to be based 00 ineorrrei view* of cmbrvsv 
development. For example, it is no** clear that genes alone do not account for the 
development nf the embryo, and therefore that fertilization is a necessary hut nQ 
mfttfjenl condition for all the requirements for pcrsonhood. 

As far back as we know, the developing embryo has insured *we and respect. 
Among the religions of the world, howevec. Christianity i* un^ner^conxeroed about 
the embryo. When Christian* first separated from Judaism, they not only objected to 
abortion- hut equated it with murder 1 Didaehe r 2). The difierence probably ifiS in 
the exclusively Christian belief thai salvation depends upon Christ becoming, human, 
hrst by becoming an embryo. Ksen so. the history of Christianity contains a wide and 
eonrlicting range of theological interpretations of the ontolopcal and moral status of 
the embryo ( (ones 20o^; Ford 200: 

Today's embryology, despite recent brraklhroU|thi in pnttitH and deseiupmenul 
biology, is not yet dose lo a comptehensiw explanation of the extraordinarily 
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cample* pathway from fertilized eg* to foetus lo newborn lo adult. Deveifcpnirni 
from fertilization to birth r* a pathway marked by many milestones, none of whkh 
an support ihe condunon thai what .i momcnl ago wa> not a pmon has now 
became & person. While advances in embryology should inform theological under. 
(landing n must also be acknowledged thai ion often .he reugjcnift dehale is not 
about the fact* but about cultural entailments and commitments, having more io d 
with btnh control, reproductive medicine, and Abortion than with cither theology or 
science. Abo ai stake are futunr technologies of human modification, which will 
fikeh/ focus on the embryo j* a locus of intervention. Protecting the embryo is cme 
l resist these !Cchno5ofries, mhile permitting use of Ihe embryo in research opens 
the pith to tome of them. One vide in the embryo debate opposes human attempt!, at 
biotechnologies] setf- modification, while the other is open Co consider such thins. 
At stake are n&i just two ¥icws of the embryo, but two views of human nature, in 
malk-.i: mii the theological; legitimacy of human self mesdincatson. Christian 

eJmrcht* have taken positions at both end* of this debate. 

If anuhing, however, too much focus on rhe embryo question has diverted 
attention away 'from censjderatiom ol {he likely long-term consequence* of these 
fields of research. The future of PGD and the possibilities of human germ l mc 
modification need mwne rejleerion. Stem cell research promises to open a new field 
often called Vcgeftenurve medicine' By injecting stem cells into patient*, the regen- 
erative medicine of the future might offer new tools, marc creatively powerful than 
surgery. Bo help the body regenerate tissues Or organs damaged by injury or disease. 
Quite passably ihe brain itself, or sipmfkam regions or types of cells in the brain, 
might lie reasenen led enough to offset the effects of some diseases. In time it might he 
pw*olc to rtiitvigoratc the human body, organ by organ, perhaps with gcnctkaKy 
modified stent cells, and so forestall ageing and possibly even natural death itself. 
Whereas medicine so far has made it possible for human beings to live out their full 
lifespan, the medicine of the future might extend the human Eifespan, delaying 
degenerative diseases and the processes of ageing while enhancing cognitive ability 
or other capacities. 

While prornistng. these developments will raise new problems- tVhat will be the 
economic impact of profound shifts in patterns of human ageing or competitiveness* 
If it becomes possible to extend the human Lifespan, if we learn to regenetateponioiu 
of the body, or it we discover how to mafce our offspring more talented or inteitigent, 
how will we distribute these 'benefits' justly, if indeed we regard them as benefits ai 
F Should we permit Kit) or use germ line moditlotion to alter these traits in our 
offepring? Or should \w pernut the use of gene therapy, perhaps combined with 51 cm 
ceil therapy, to modify such traits in ourselves? Already we arc freed with wide- 
spread use of prescription drugs to modify some psychological trairs. such as anxiety 
or mood. Such sclf-transiorniaiion, now and in the future, may in time 
become a replacement for what might be seen as less effectual methods ai religious 
trjriaaornuuon. 

If so, then scene mifcht justify the technologies of human seJl-iransformation by 
claiming thai their only crime ti that they actually deliver what religion only 
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promise*. Whether ihe i^ectivc ,s heahh o. long |ft nr*. „«** I ■ 

cannot be condemned by religion for mts*;™ IS ^*' 1 * ,f - 1ce *nc>to« 

rfficiency. irtedmolw^/Ltlf KSSXE T* *? *"*»**' 

atc c^mM CO the full meaning of 3CKSE^ IT *""* 
through prayer is no, .he WnM a, a SESEfc ^ "" 

Thts does no. mean, however, that we pn rebtocra aui^r . u . 
icchnicalmeansofse^^ 

^logical posses can complement <«h nT^ 

The fcbhcal tradition of the Abrshanuc ftmh, ZTZ lT % *". ***** 
nK re instrument, ,n the ban* of the one ^^^^^ Y JZ^ 
«t onen fa-dda fa -he action, of intermediary ^J" teel^Tn,^ 
technology « not a rural god (although some ma, 2?fe «Sw ^ 
the hands of the real God. Ifwe approach all of Z ~? I Z ^ m 

God t agents then wc can u« ibcm wUhoui cxduduw ttlipon. Bui tf» ,JZ 

rf*« .^^ ^ mntai rcli , OU5ly; j .iS^-^r^ 

p-f 05 * 5 ;, asKSiins ,echno, °R v u *»** m w Mks +Z 

God Ml nd purpose m ««.ion M d fa te fi, lure ..a™^ incJudjn n 
individual crcaturdiness and t\s transformation. 

A more subtle and there-fore greater, danger in technologkai M^mfom** 
ba m technology soficroi control of the «if vtnu, religions demand of surrender of 
the self, tohpon offers a way to change the self, but requires first the *vi*g of control 
of the self to God. with the promise that the surrendered self fa trulv «d finjUv free. 
Ihe danger of the technologies of ^-transforrnation for the religious person k thai 
they kave the self unchangci They are self-asserting rather than Ktf-tiamfcrmint 
enhancing the ego rather than surrendering it to a greater reality and purpose The 
threat is subtle, because technology offers ways to change various features of the left 
but it promises paradorieally to keep ihe self in control of the process. Technology 
invites us to see ouiaclvw « j lis. of penonalliy trarts or habit* or failures thai can be 
alienated from the core sdf and thereby changed at the command ot the self. These 
chargeable parts now include dimensions of ihe self, such as mood or focus, which 
are hardly detachable from the self. The problem surfaces in a «m P ] c way when a 
person forgets to take medication intended to help with focus on daily casks. 
Underneath ties a deeper enigma of rhc incoherence of the sdf. whkh sincerely 
wants and ye* does not want to change. The danger of tcehiiol. -.gv is dm it offers 
the ithjston of a managed grace whereby the seif can fix itself up without changing, 
smoothing off rough spots while remaining in control, when in reality it a not in 
control. 

Here is not just a rivalry between religion and technology but a diarnetncalh 
opposite tendency, not of an intellectual but of a moral and spiritual sort. And 
exactly at this point, the warnings of Ihe ancient Hebrew prophets ace mu*l 
relevant. Idols may be nothing but delusions, names for powen that are nothing 
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more than lewis in the hands of God. Bui wheal nScy are taken for power, 
ideni of God indeed powers of our own milking, and when we further 
believe thai vx rnaiu>ul«e them itml their saving powers, wc run the rifck of ««*. 
destruction We Mira w l»v* created the means to expand our control of tne ^1 
ruth wt haw incmweJ only the power of the self to control, leaving the 
velf unduingeJ vet *df changing. UBttBtivU.-il le vet more controlling; Technology 
» not out of control because ii is a real power, but because we cannot control what 
n supposed to control it: namctv. ourselves. CollecureJy. wt Hack the social mcim; 
but. mare to the point. irwiividualJV. ivc lack ihc inner resources to use these 
powers resnonsabh' and wisely. 

No wonder some Hand back from the whole fidd with fear and condemnation, 
whiie others, nam that itthnoLotf too often goes too rar. and that when it do**. lt 
amounts lo playing Cod'. The phrase 'playing God* rightly calls attention to the 
human tendency toward hubris thai readily accompanies success in technology, 
Succeeding in one thing, wc think too quickly that w< can .succeed in all things,, 
and that our success » iinarnbi.jniausfy good. We overestimate our abilities, and, moti 
of all our moral maturity, refusing to see our own cgotcnirism and blind spots. The 
tbcojogun F^"l Ramsey captures the rhetorical power of the phrase in his comment 
that Men ought not to play <iod before ihey leant W be men, and after they have 
learned to be men they will noi play God' I Ramsey \970- 13*). The phrase >Upng 
God challenges Us to consider how biotechnology changes fundamentally the rda- 
1 Kinship between human hemp and living nature, including human nature. Of 
course, the phrase $00 too far in suggesting that wc might be taking control of 
evolution or that life has become a plaything in Our hands. More precisely, tltere arc 
two connotations of playing God' thai should be rejected First, it implies that 
lechnokipcaJ modification of nature b dlegitinwtc because creation i* completed, 
static, and fried in place by God. Second, it suggests that some specific parts of the 
crraEkm, such as the human embryo, arc God's domain and wholly off limits to 
technology. 

An alternative, and more positive, way to connect God and btoicehnology U to 
>peaL vi biutniuiutugy as "cu -creation" 'Cu-tteatioo'' recognizes that wc .ur cicaluic*> 
in a rut creative process, which wc are only beginning to understand, but which wc 
can already vz in through the power of our technology. The vision of 'co-creation' is 
chat through hiolctfinoGoR wc can accompany God'i own continuing creative w«k. 
which because of iechjio|og>* cwi operate now at a wholly new levd. Tlianb to 
biotechnology, the God who creased over aeon* through natural processes now has 
new tools for creation. Compared to "playing God', the notion of * co-creation' is 
morern keeping wtth the scriptural tradition, which insists that whether or not we 
honour God, our technology is a tool in the hands of a sovereign God, who deserves 
our service and whose holiness we must imitate, fiven so, 'co-creation' lacks a critical 
principle, and 10 implies that all technology is equally good in contributing to 
creation- En this respect, 'piaring God' and 'co-creation' suffer from the same deficit. 
Neither can distinguish good use* of technology from bad. Playing God' rejects 
.. rr.?hir.^. .mil Cfl autht/ BrjeOl rothing 
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By it** thr «nn Vo ; ^W fail, ,oerir«i,c technology* lb. technotrrf.L and 
even suggests tha Cod land humanity are equal partners. IT* concern led to the 
tugcM. by Phihp Hefner u*,) that a qualifier be inserted. A human txint ii a 
•created co-creator a junior partner, late on the scene, and very much part of the 
sterns wc tuok. fiwn -junk* partners, however, it U not clear that c OOTa tiory 
akes hunyn U-bditr and self -een.redn^ wi,h the cert of smouwea. ifc,l their 
potential for damage rjbtrT rcquu«. Va-ctmrn' are moral* and mtdleenianV 
Alible human bungs whose qualification for doing aching ivitn God i* first of all 
B he informed by God 'Playmg God' suggesu m .ire incapable of being, un* 
formed into instruments of God's OTvtey whue Vo-creanon niggc*. that we do not 
need to be transformed. 

Whether in the end our power acred* our wisdom may prove to be true of our 
rime and nor emotion, with its unprecedemed powers over nature. If We fail a* a 
technologically advanced culture, the fruit will lie not in the sophistication of our 
technology or even in our theology and ethic*, so much as in our character, OP 
course, we face question* to which we do not readily know the right answer, and 
rigorous theological and ethtcaJ analysis is needed. However, it tv the moral and 
spiritual character of the technologist and. for more often, of the consumer or 
technotogy that lies at the heart of the problem. Technology demands not just 
rbeOlOgkal subtlety and ethical clarity, but moral maturity. For this, not jmt the 
intellectual but all the institutional, public, communal, and character-forming r*- 
suurccs of religion are needed more than ever. 
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CHAPTER 55 



RELATIONS 
BETWEEN HOMO 

SAPIENS AND 

OTHER ANIMALS: 

SCIENTIFIC AND 

RELIGIOUS 

ARGUMENTS 



NANCY R. HOWELL 



Science and theology artfully negotiate the relationship between Homo sapiern and 
other animate, speaking sometimes about the continuity of humans with other 
animals and other times about the distinguishing characteristics of human* and 
animals. At stake for both science and religion is the compelling -question. What 
makes humanity unique among Living beings! The problemaiic issues for both fields 
are discernment and expression of what constitutes similarity and difference. 

The contention here is that science and theology in dialogue recommend a 
munced undemanding of both similarity and difference in the relationship of 
Homo sapiens to other animals. The chapter begins by identifying, anthropomorph- 
ism, the projection of human traits onto animals, as a pivotal issue ikround which 
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scientists debate human uniqueness and the rckt&msMp of humans to atf^ 
animals. Similarly 6V chapter reviews the historical anthjopocrmnc W of 



Christian theology, which Rosemary Radford Ruethcr describe* U hiunanocmir- 
iwn. making humans the norm and crown of creation in a way that diminishes ihc 
other beings in the community of waiton' (njS>: wl Comemporaxy animal 
science, however, poses wmc chaflenjtf* for anthropomorphism anil amhropoom. 
iriim. md e*ho*ogi*S Marc BckorT informs the essay «** observations about ho* 
the hoi practices in science undertake .comparison of humans and animals md 
understand the relationship of Hw> «f» ,ffl5 *" d °°* r a""™»s_ Finally, the 
chapter concludes with concrete proposals to shift the aflthfOfKKttttfie focus of 
theology by adopting updated science to inform laHristian thought and eraphaiii- 
inf some existing meotogtcal option*. 



Similarity and Difference: 
Anthropomorphism and Science 



Science caution* against drawing 100 close an analogy between Heroin wpie/isand 
other animals and follow,; a methodological principle that resists anthropomorph- 
ism. Toe prohibition of anthfopomorplmm guards against inappropriate projection 
of human qualities, emotion*, and motivations onto non-human animals. Socio- 
biology best exempHfiH feostancc to anthropomorphism by rather strictly attribut 
int animal behaviour to genetic predisposition* and survival-based actions, which 
favour reproduction and well-being of species. 

Some scientists, however, argue for carefully qualified form* of anthrcpomot 
pmsm when the method enhances the process of learning and discovery. Far 
example. Gordon Bur^hirdl (to*$: 9*7 ' argues for critical antJhrOpomorphism. 
which depends upon diverse forms ofinforiiuliun laogiug from descriptive anecdote 
and imaginative identification with the animal to prior experimentation and ohs«- 
vilk»a-i^ claim* of cnticaijnthropomorphism -ire, of course, subject to the rigour* 
of Kicnce. which entail testable hypotheses, reliable predictions, and rtpbcabk: 
result* (Setoff loo? 49, dc Waal 1996: 64). 

Other scientists propose appropriate anthropomorphism moderated by an 
HBOri mill e d rather ttiaa n a nthf opoccntrk odenUKio] towards iih-entatu 
and description of animal behaviour. Marc BekofT (2002-^ 4*) advocates biocentric 
anthropomorphism, which makes other animal emotions and behaviours more 
acLCissbU to human observation and .scientific interpretation. BekofTs biocmcric 
anthropomorphism doe not permit scientists and other humans simply to collapse 
or assign identity to human and other animal bduviour and feelings, but our mode* 
of expression, understanding, and language are human and, therefore, must depend 
onarutisgr betsueen Homo uvpitmuid other animus. Bioceimic anthropomorphism 
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does require that theobserved Animals and tlieuwcrprrtariTO ^ 
emotions remain focused on the animals points ofvtew 

Frans de Waal similarly advocates a fresh examination of anthropomorphism. In 
the book Good Natural Tie Origin of Htgkt and Wtan s in Human and Other 
Animnlt, de Waal observes how difficult anthropomnrpluMu is to avoid ewi far 
ider lists most dedicated to preserving aTnhropomorphism as a methodological 
ideal, Pe Waal observes ihat soeiobiologisti appear comfortable attributing negatrve 
motivations and bchaviouri £0 non-human animals, and he wriics that current 
« I ( mine literature routinely depicts animals at "sucker*." "pudgers." and "cheaicn" 
who act H »piieMy. H "Brceduy." and "murderously" There is really nothing lovable 
about ihrmf (1996: 18). If kinder emotions and behaviours appear among animals, 
Jc Waal notes that some scientists use quotation marb to qualify .1 It ramie behav- 
iours at qualify the behaviours with negative terms, such as ntpethm rather than 
"love for fcin* to note positive relations with family members (1996: 18). The same 
scientists, who betray their own anthropomorphism by attributing negative human 
characteristics to other animals, criticize dc Waal and other scientists for aacribinp 
rcconciliatiun or friendship to non-human animals. E>e Waal wants us to see that 
non-human animals capable at negatively valued behavinurs, emotions, and motiv- 
ations are likewise capable of positive actions and motivations, and obscunn? 
similarities between human and other animal behaviour results from manipulation 
ai language arid value* h^; t9). Nevertheless, de Waal is dear that scierKe must 
wrestle with human language, the only Common expression at our dispo&aj, because 
wc use human language precisely to describe behaviour*, in other animals that arc not 
identical with human behaviours and motivations, even though the lan^iu^c re- 
minds us of human interactions, emotions, and intentions (1996: 63). 

De AVaaJs extensive discussion of anthropomorphism is developed in The Apt and 
The Sw-^ir SUuttr: Culsttrat fUflrfrkms rfa Priatai^iopsu where he posits the problem 
of anthropo-derual and proposes the method of animal-centr ic .inthropomorphavrru 
\nthropo-denial is a facile and rigid refection of anthropomorphism, which over- 
looks the possibility that some appropriate analogies between ffomo urpiens and 
o-ihi'i ammaU might actually generate cctiaWc Kicntiftc knowledge '(3.001; 69). Both 

anthropomorphism and an thropo •denial entail risk, which dc Wul expresses by 
addressing why scientists cannot quire rid tr^msdw« of anthropomorphism: Msnt it 
partly because, even though anthropomorphism carries ihe risk that we os-erestimate 
animal mem j] complerity, we are not entirely comfoTtable with the opposite either. 
which is to deliberately create a gap between ourscrves and other animals?' < soou 681. 
Make no mistake; de Waal is not an opponent of unsuppoitabte., simplistic, or naive 
anihropomorphisnv which results from 'insufficient information or wt&hful think 
ing* U001: 68). TTic issue with anthropo-denial and naive atithropomorphism is that 
our thinking is self- referential or anthropocenmc. serving hum.tn purposes and 
biases and reflecting little knowledge of the other animals rhemselvev In tight of 
tendencies towarsLs aiithrurxKctiirk anihropomorphism. de Waal proposes a mo« 
scientifically credible form of ajilhropoirtorphisni. which he labels animal -centTk 
anthropomorphisTTL Animiil-centrk unthropomorphism worb within accepted 
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information about animals and itqiiires the scientist lo adopt ihc oh^nd animal 
poini of view (ska: ->■ rHoperiy conceit, aitthropome^hism rapporti tdaatife 
method and otpcnfflFflianon by permitting human identirkatkm wiUi w jfe,,^ 
duraclenslKs with animals togencrate hypotheses and prediction* subject to tening 
.... -s 

Before leaving discussion of how the scientific community understands the rela- 
iship between ft*m& sapiens and other animals, genetic and evolutionary bast* [or 
analogy Jtould he mentioned alongside the issues of anthropomorphism in terms of 
behaviour. fiTwlirtni. and motivations. While- genetic and evolutionary connection* 
account for expected similarities in behaviour, emotions, and motivations, genetic 
and evolutionary similarities between humans and other animals also form the ba«» 
foe research and medial aducvement Animal resting and experimentation arc 
Common techniques for establishing the safety and effectiveness of commercial 
product*, therapeutic drup, and medical procedures. In addition, the physiological 
and funclwnal anakp of humans and other animals supports using animajs at 
cflccti ve reaching modefc for student* and research models for disease and treatment. 

Undemanding other animals a* analogous to humans for the sake of education 
and experimentation invite* contention in the scientific community similar to the 
debates about anEiHropomoipJusm. lane GoodaU. for example, asserts that research 
using animals must be hejd accountable to knowing the whole animal subject. To 
accept thai chimpanzees are appropriate analogue* of human physiology and im- 
mune systems grounds medical research (in audi diseases as hepatitis and AIDS), but 
morally obligates researcher* to concede similarities in brain and central nervous 
systems between humans and drtmpanzees. GoodaD is compelled to ask, 'If pnyw*- 
kfacaiiumibritiesbe1^ , ccncbimpan?eesandman [xc\ mean that a disease pattern is 
Eifccay to follow a similar course in our two species and be affected by simihr 
preventative or euraiive agents, is it not logical to infer thai similarities in the central 
nervous systems of chimpanzees, and ourselves may has'e led to corresponding 
similarities in cognitive abilities? 4 (in GoodaU and ferryman 1999: 214). Goodau 
contends tliat scientists must count the mental and physical costs of research exacted 
from ihimpan/te.v In addition to the point that similarity suggests both promise 
and concern about animal cxperimenuiiwj. Roger Fouls illustrates (he point ihii 
similarity may not guarantee successful result* or applications 10 human curative 
therapies. Foul* report* that AIDS research found human studies much mom 
effective than chimpanzee models for understanding the disease and discovering 
genetic bases for AIDS resistance. In AIDS research, the fundamental differences in 
human and chimpanzee immune systems prevented animal research from generating 
useful information (in Fciuts and Mills 1997: 362), 

Negotiating similarity and difference in (he sciences entails discernment about 
appropriate and demonstrable shared characteristics of humans and other ajsunab- 
The quality erf scientific investigation and theory depends on avoiding the extremes 
of naive anthropomorphism and anthropo-dcniaL Generally abe concern b not to 
decide whether humans and other animals arc related, but how humans arid other 
-animal* arc related 
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Similarity and Difference: 
Anthropocentrism in Christian 

Theology 



The conventions of Western science are situated in a world-v,™ and history shaped 
Kbd Inhabited by ( fcritfin thought. Because the scope of the essay prevents cxX*. 
ations of multiple rell^ustraditfor^ 

of theambis^lcTKem rcJipous traditions on the question of the refetedncs* of Homo 
iapiens and other animals, Chmtian theology surest* grounds for affirming the 
relationship of humans and other animal* at the same time as anthrojwKentric 
Christian doctnnes preserve human unicjueocss. Certainly. Stephen lay Gould's 
Bm since Darwl* asserts that we are so tied to o«r philosophieaJ and relipous 
heritage that we still seek a criterion for strict division between our abilities and tho%c 
ofchirnpaiuecV (1977: $il 

Supported by companion philosophical influence*. Christian thought, not sur- 
prisingly, established a history exploring the natures and relationship of God and 
humans, so thai Christian amhropocenrrism isa matter of neglect ofoibcrurimabaj 
well as a product of human arrogance intentionally guarding human superiority over 
and difference from other animals, form Cobb And Charles Birth's TV tibfmkw 
of Lift characterizes the dominant Christian mode* of humans, other animals, and 
nature by highlighting a few central Christian merries. First,, Christian doctrine 
entails recognilion that humans are part of a larger creation, including other 
anirnats and living Creatures, but emphasizes the distinction of humans as creatures 
made in the image of God. Second, as a consequence of defimng humans in relation 
to the soul and a Fail that distorted the image of God, Christian thought tends to 
envision a destiny for human* ultimately different from the destiny of ether animals. 
Third. Christian theology, easily hospitable to Cartesian dualism and a mcchaj&tk 
world-view, further separates humans from other animals and rulu re— sometimes 
duiacterizing nature as a mere stage for the human historical drama (Birch and 
Cobbio&^o). 

Moving a*w*y from biblical theological statements that animals at<c valued by GodL 
founders of Christian faith addressed the riddle of the image of God, genei. 
arguing from a strict demarcation between humans and other animal*. Engaging a 
philosophical debate of his time. St Augustine, for example, supported anthmpo- 
centrism and argued for human superiority over other animals: Among the many 
ways in which it can be shown tfut human beings surpass animals in reason, this b 
obvious (o all: beasts \Muae] can he umed by human beings, but human beings 
Cannot be tamed by beasts 1 (Augustine, n.d.; Clark 1991: 6S; her translation rrcrni 
9s Qttfsthrtf 0/1 tf irsou* Itfpics, Carpus Christianorum. ser. la lina 44A: ao). Augustine 
further argued that the lack of reason in animals absolved humans of any responsi- 
bility with regard to animal suffering ( Birch and Cobb 1991: 147*. 
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One feature of Augustine's reasoning entailed defining the imago fai ha*d „ n 
human reason m a distinction (bm other animals. Sorting with theiknesis Wu 
Augustine affirmed thill humans arc created Ifl the image of God and are instructed 
to have nonunion over animals, and then concluded that ihe image ol God musr 
reside u).i parr of human nature not shared with animals (Augustine 59*2; 3, jo. w 
BcCAiue humans share embodiment with uiher animal*, and especially because God 
is nut embodied, the image Clf Cod cannot be found in the body and must etude in 
tfac reason or rational wui- In Vpc Uwwl ftfem&g o/CVwsu* Augustine wrote 
thnrJnrc, He llimself formed man from She earth and the beasts from the earth. 
what h the basis of man's greater dignity except that he Was Created in the image of 
Clod* rhis was Dot, however, in his bod) but in his intellect . . . And yd he does have 
fa his body also a characteristic thai i» a >igfl of this dignity in so Car as be has been 
made 10 flans* erect' (.1982: 6 - >- **)» Augustine concluded that the pre-eminence erf 
hu mam in creation cs due to human endowment wi th 1 he imagp Dai or rational soul, 
which surpass** Che intellect of other animals. 

Si Augustine, as Gillian Oari observes, dad not discuss Animals in and of them- 
serve*, but mentioned animals, as his arguments required, to establish larger poimt 
about human nature, morality, and ^iruahty or about God Oat* c haraeecrize* the 
shape of Augustine's thought with regard to animals: J So the implications of (hemic 
of reason are. according lo Augustine, that animals, animal behaviour and animal 
suffering are all for the physical or spiritual benefit of human beings; that God's 
providence is concerned (within limits] for the physical survival of animals, but 
animals are not in spiritual contact with God. lack knowledge, and cannot cxperiemr 
happincsV (1991: 7*)> The shape of Augusrine's arguments and theology dearly 
exemplifies anthrcpoccntrrsm in Christian thought, and significantly so because of 
Augustine s continued influence on Christian theology and ethics. 

Thomas Aquinas'* theology* u equally formaiicm.il in denning human relation- 
ship* with other animals in the Christian tradition. Si Thomas, like St Augustine, 
upheld a strict, anthropocentric distinction between humans and other animalv 
riwmas'^ wodd-^new conceis'ed creation as hicrarchka : :hW.ii ■: r.I ilr-c : >m:ioii 
of creatures by virtue of spirit ual. rational being or material being. The composite of 
spuil and bod>' defines humans a* closer participants in the divine life than animals. 
who are not m the image of God. 

As Paul badharn notes, however. Thomas followed Aristotle in asserting that 
arrinub have souk The word animal itself establishes, by definition, that other 
araimab have souls: because the Latin aniim translates as "soul". But the souls of 
other animals must not be confused with human souls, because the human immor- 
tal, rational soul is distinct from the monal, sentwni soul of other animals (Badhaas 
1991; iKli. Kadhani represents the importance of Thomas's distinction between 
human and animal souls with the following quotation from the Sumrrux 'fhiQlogifle- 

Aristotle aufafahrd that iindmtaoding, atone among the acts of the soul, took place without 

a pfavtical organ... $0 nuclear thai ir«sense^cnilll»*noproe«activiryonisown.riut -every 

of d* act* a of ihe body-soul compound. Which ka*» us with the toodiiMon thai since 

of brute arumab have no activity which is intrinsically of soul alone, llicy do noi 
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nte»« Hence though nun ,* of ih e «„*. gpn,^- ty ^ m o0leT mimi ^ j, f „ § Mm-^ 
tpccies. (ty?*!? |l 

The difference between human* and other creature* H upheld <n fee threefold 
understanding of ihe soul, which attribute* a vegetative soul to creatures thai trow 
and develop (such as plants), a sense soul, or ♦erwrtLv* souL to creatures that mow 
and feel (fKh as animals), and a rational soul to creatures that reason, winch is 
reserved for humans. Hie rational soul of humans is immortal, surviving death 
because it U immaterial; the animating sense soul is mortal, dping with the animal 
because it is physical rBadhom 1991- i8al. 

Poroihy Yamanxilo interprets Si ThonuA theological understanding of animals 
as contributing to the maintenance of social, moral, and political boundaries AJ one 
levd. animals hinetion to mirror moral truths to humans. While God embodies 
moral ideals in animaLs, the irrational animals possess no critical awareness or" the 
morality they mirror. Tile moral truths divinely imprinted or coded m animal bodies 
must be interpreted by human intellect. Yamamoto observe* thai this physacaly 
encoded morality establishes a role for animals in Thomas's hierarchy, which umut- 
uneottsly establishes the statin quo a* the divinely created order. 

Thu*. if the template Ol animal tocicly is held up 10 the hunun ooe, i£ Can be wen that use 
precept* extracted from the former will be those thai favour Ofdcr, »tnbditf— in other wnnls, 
the *u!«i jjua . . . So it can be seen thai 1/ ammah air presented 14 htrniam as social exemplars 
a heavily weighted message is likely to emerge- |r ii <»nc which will privalegr things as they are 
aftd will censure nonconformity or attempts to change i»id practice for new ones. (1991.- $2-3 ) 

In Thomtsro, the absolute difference between humans and other animals demarcates 
a borderline useful for dtstartguiihine some humans from others in the social order 
and hierarchical starus qua. because animals operate by mstina and humans think 
and act by reason, according to some Thomistk and medieval thinkers, the place of 
some humans (women and Jews, for example) in the social Order could be deter- 
mined by similar distinctions (Yamacnotu 1991: 8m, 

The ambivalence of the Christian tradition towards animals is best expressed by 
etreplinns to thi' rule of anthrnpoc^nuHsm. and three widely recognized exceptions 
occur in ChrysoHom, Saint Francis of A$$i». and Albert Sdiweitzer. Birch and 
Cobb's The Lilteuvrcn of life reminds us that the Christian tradition a no! 
limited to anthropocenthsra. Chr>sostom advocated Christian genikncss toward 
animals. Saint Francis, according to some interpretations of legend and biography, 
expressed extraordinary regard for nature, including animals. Albert Schweitzer's 
reverence for life, though flawed and incomplete as an ethic perhaps, resists valuing 
animals exclusively in proportion to the standard of humanity 1 Birch and Cobb 
i0i: Mft-9)- 

rhe relationship of Homasdpiefu and other animals in Chnstian thought generalrj' 
sets human nature, uniqueness, and interests ai the centre of reflection, with animals 
a more marginal concern. The result of anthropocentnsm is a variety of ethical 
perspectives assessing different values for humans and animals and different values 
among humans. Christian perspective* attentive to the relationship oi human* and 
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other animals, cspecaaliy establishing a caring 01 noh- hierarchical rriaiion^hip. are 
tonsroYrcd MUidc the mainstream. 



Similarity and Difference: Science 
Lessons for Theology 



Building on ideas ongiiull) presented to the American Academy of Religion in 2004, 
the final sections of the chapter advocate critical reflection on the meaning of 
similarity and ditrcrence. and propose a theological alternative to amhriipocentrii.m 
Because Marc BekotT s writing B careful in interpreting similarity and difference, Ku 
sciemirk perspective is the framework fhjt urges a theology of human and animal 
relationship responsive to studies of animal behaviour, emotions, and motivations 

The value of Marc Setoff's observations ties in careful attention to the unnoticed 
ordinary behaviour* of des^s, which can be a window to the occurrence of important 
social behaviours, such as fair play. BekofTs eye for complex cmid social behaviour* 
challenge* a&uiEn; -i alvut ininaali and human* common in earlier scientific 
research and still present in much theotogieal scholarship. The purpose of my 
ihcologjca] reflection b \o c* pl^re assumptions about animals and humans, perhapv 
demonstrating that centred focus on animals might be fruitful for theological 
reflection The following argument Lf that lessons in continuity, comparison, vari- 
ation, and uniqueness from [setoff's scholarship recommend theological reflection 
about method, pcrtonhood, God, and justice. 

Marc Setoff's empathy for dogs and other animals gives him a discerning eye far 
the complexity and importance of behaviours which are unnoticed, ordinary, and 
unremarkable from the standpoint of most theological' scholarship. 7neolog*ans are 
virtnal novices in the realm of the ordinary, and I suggest that when theologians 
begin the protect uf threlogiun^ the urdiiury. we must form partnerships with 
scholar) bach as Setoff, whose expertise can tutor us in seeing and interpreting 
beauty in ihc world made invisible by theological commentary. To focus the experi- 
ment in thexdogtxinf the ordinary. 1 enter dialogue with Setoff on the research 
question: What difference does difference make? I propose that (setoffs observations 
and reflections instruct us in vital lessons about similarity, difference, continuity, and 
uniqueness- The resulting focus moves animals from the margins to the centre of 
theological reflection. 

Hie first lesson is that all similarities and differences between species (/specially 
between humans ami other animals) must be understood in irgktoflhc scientific basa 
for ccntiitmly, hetoff writes, 'Although there arc numerous differences between 
humans and other animals, in many important Ways "we"* (human*) are very 
much one of "them" (anirnaJs). and "the)" are scry much one of "US'" (lool: fcfii 
As news reports have made listeners aware, comparative studies of genes and protein* 






»ho W continuity .md similarity between humane and chimp. ,, ,j dirlnn ln 

gmrt.CS. evolution .an imports, ifc^ ^ f ceZ^ 

BeMF proposes the unluce 3 &ood that human lose emerged in rum* -. 
MdUkUHZr pwcUttOB. do animaj JoW ?2ooi: »). Fu r ,ber BetotrV™ 
^cont^ ' 2 

for somcscientmc and medical re^arch involving animals as oblects of «ud r 
versus them date do not work. The similar^ rather than the dlLe, 
between human, and other arnmaJs drive much research in which ammah' h vo Z 
compmmuedlf they who are u*cd in research arc so much Hto 'W then m 
more work need* to be done to jostuy certain research practices' (2002; «). Betoff 
conietHls that the rusnrk^ons for some research programme, «re deficient became 
the argument for continuity H paired wilh humanVammal doalism that obicerifiea 
animals. 

A similar irony is the specicsis, linear hierarchy of jpecitt. winch ranks »me 
$ peci« as 'higher and others « 'lower'. Tne hierarchy in some ways reflects the 
u minu.ty of animal specie* yet neglects a careful understanding of evoluUonarv 
continuity and intra-spec.es diversity, which, m (act. contradict a simpie linear 
bfcrsffchj and undermine simple determinations of the value of individuals snd 
species (2002; 54 >. 

If I interpret .setoff appropriately, I conclude that genotypfc and pnentrfrok 
evidence and evolutionary continuity require theology to take account of a mote 
complex profile of the animal continuum, which includes human*. As Bekoff (erting 
Patric* Batesonl suggests, continuity between humans and other animals must be 
supported by empirical evidence, but wtthoui specify evidence ruling out certain 
Mmilarities. science (and, I add, theology) cannot assume that particular continuities 
do not exist (2002; 95). 

A second lesson is that any comparisons fcehwen speeia wvhsenvrims ofchmae- 
terisrie* within spetks must be described and n-alutiicd witlrm rhe specter cenrexr [ 20O£ 
p. ax). As BefcofT rwic*, even scientists tend to make comparisons of animal behav- 
iour and abiliiia without situating the comparisons within the particular jnima > 
species' habitat. For example, to paraphrase BekorT observatipns support proposal* 
that some chimpamees have a sense of self, dtogs plan for the future, and raanv 
animals experience emotions, pleasure, and pain (aoor 86L However. BckotT writes. 
In addition to learmng about (he cognitive abilities of animals, some researchers arc 
interested in making comparisons between the cognitive abilities or cognitive "leveU" 
ol wimab and humans' Saooi: »6), BekolTasseru that iuch comparisons are not 
always helpful in learning about animals or humans because the abilities of all 
animaU, including humans, are matters of appropriate fit and coaptation to the 
species' context, Bcko If concludes: 

I am not sure that it U very useful to claim that a chfrnpa/iwr can reach the uireBectufli" tewt 
d( j guv-aDd-a-half-year-old human infant, Seither wiU we Icana much br continuing fiu rcu 
chimpanvrrs as it ihey are humatt These so-called eras-fort eriof siudiew cell us link i 
anything about the behaviour of normal dumpanuch and raise nu roc nms ethical quemnm. 
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E«h nrgnltcn- dcK. trfiat rt need* w> do m *■ own world. and HtfcIyaYOunRhunMistwm.*, 
human* 4i «rv *P> «wW not .uH« in the world of i dump***?** < DO* 86) 

Tlvquc5lwn*!»fciniportaiKe'0f comparisons of human and other animal behav- 
iour suggest* biases about human superiority. Bckoff cdfcw a second example, nJiidi 
begin* with an anecdote about the cleverness of* dog Skipper to retrieve a stick 
paling downstream by running ahead of the stick to catch it Noting thai young 
Lhtkdren might not possess the cognitive abilities to anticipate and intercept the nick 
similarly. BefcotT comment*, *WMc there may be other explanations for Skipper's 
bAtifott I am not MR what 1 would discover if I were told that children of a certain 
ape usually devdop the same abihty that Skipper displayed and that Skipper svw as 
smart a« a child of that age, but no strutter' (2002: 86). The comparisons that we tend 
to m 4t often select imelligence as the point of relerence. and perhaps misinterpret 
the real n^rrkance of differences in behaviour. One final reference to Beltofl aga^ 
eraphasires the importance of understanding behaviour in context: To claim that 
variations in the behaviour of different species arc due to members of one ipedes 
bang lcs> intelligent lhan mcmU I - ■ another species shifts attention away font (he 
various needs of the organism* that may explain the behavioural differences. Dop 
are dog-smart and monkeys monVey smart. Each does what » required to survive in 

its own world' (2002: ot). 

The lesson that theologians take from Bekoft" b chat we must beware of compar- 
isons between humans and other animal* that neglect contextual awareness of 

bcfuvjour.il vharacwriaks. tkhaviours are situated in ecological and evolutionary 

uwirrti 

The third lesson is that atanmts of animal behaviour should remember thai 
imtovtiwds within a. Species exhibit variations in behaviour and pcriOrrality* BefcorT's 
research is attuned to individuals, which means that he is interested in individual 
behavttuuJ variation and in the evolution of behavioural variation (joor p, xvitft 
While *r*cie*ism is content to characterize individual and their relationship to 
other animals by a species label, Bekoffs non-speciessm recognizes thar indisidual 
differences within a species should not be dismissed- Attention to individuals may be 
especially important when iirailariries in behaviours cross species lines because, as 
hVioff writes. % u possible that individual members of different species may be 
" equivalent" with respect to various traits or that individuals of a given species may 
possess chiTActerbucs that are exclusively therm 1 (2002: 54)- Individual variations 
suggest that ecology plays a role in behavioural variation because genetics atone is 
insufficient to explain variation that may be more appropriately linked to ecology or 

social factors (xoor 61J. 

BeLohT encourages awareness thai variations in intelligence and adaptability should 
be expected among individuals of a single species (2002: 91). The problem h thai 
generalisations about intelligence and cognition may reflect more about the iimira- 
tivrw of observations and research than about the cognitive limitations of animals. 
Sdcnuiic conclusions, Bckoif notes, V c based on small data sets from a small number 
of individual* who may have been exposed to a narrow array of behavioral 
challenges' (2002:9*). Primatoiogwt RsrbaraSmuu likewise notes that the limitations 
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ai ohsei vers have much lo do with perceived I m Ettfl «'.>ns of animal*, and BefcohT ci* 
her rcllcciwn that 'limitations most of us encounter m our relations vrith other 
mimals reflect not their shortcomings, as we so often assume, but our own narrow 
\ Eon about who they are and the kinds of relationships we can have with them* 
(2002: w). 

Common methods in so called objective behavioural sciences advocate treating 
uniumedanirnalsas^bjc^ts cifttudy and discourage attention to individual person 
alilies (including references to amrnaU uiinp grammar reserved for pennns), jvt 
Bekoff. lane Good-iIL and some other ethotogitis arpup that naming individual 
ammaU is appropriate and no less effective than numbering immisl subjects 
I ESekotT 2002: 45-r). 1 would guess in following BekofTs thinking, that naming 
animals and attending 10 individual persotuBties might be f more effective meth- 
odological approach when attention to individual behavioural variations and so*. I 
and family relationships are central to the research project at hand. 

|u«t as he points us to the diversity within animal species behaviour, so hVknlT 
tumlatty reminds us of the diversity in human behaviour, personhood. and moratrty. 
which makes comparison of species with humans even more complicated 1 3.00J: 1 i, 
U2). The lesson for theologians is that both o*rr method and our constructions 
require Attention to difference in very particular and concrete details as a guard 
against inappropriate generalizations about all animals and species, including 
humans. 

A fourth lesson is that human \tntquentis man make toom for 4of unsiaenai i'wuk 
of coarse, dolphin uniqueness, elephant uniqueness, chimpanzee uji^uenea, c*e.l 
Human uniqueness is something of a moving target. Some claims about human 
uniqueness have been slowly dismantled by observations of diverse animal abilities 
with took language, culture, aesthetics, and reason; yet Setoff speculate* tfetf such 
concepts as contemplation of mortality may still be defensible as uniquely human 
behaviour (2002: 13). When we claim that animal* use tool* or Language, we do not 
necessarily mean that animals and humans are identical, which is a claim empirically 
unsupportabSc. but we mean that humans cinrtot be absolutely separated from 
animok by evidence of ipeciftrd he-hsvwnrs, and that animals have eompLnt bn- 
guages of communication within their social groups, although the language is not 
human language (2002; 13SJ- 

Further, even where similarities appear, the 'uniquenesses" of Species must be 
acknowledged. For example, similar emotions in animal species nuv entart differ- 
ence. Bekoff calls for more attention to research in species Oafferences in expression of 
emotions and experiences of feeling; "Even if my and grief in dogs are not the same as 
joy jnd grief in diimpanzecs, elephants, or humans this does not mean that there is 
no such thing as dog-toy. dog-grief, chimpa.nwt-ioy, or elephant -gric£ Even wild 
animals <for example, wolves), and their domesticated relatives (dogs), may difler in 
the nature of their emotional lives' (2001: 119). 

Unique behaviour, emotions, contexts, and social tnteracttons are grounds for 
admowlcdging that the word 'unique' is an appropriate adjectrwe for all animals. 
Itplcnfi asks, 'Are humans unique? Yes, but M> are other animals. The implant 



question is m WHat Jifftrcna* mate a difitmat* ' (aooz: 13M. The lesson for ihru 
logianx is twofold: 1 1) theolop* need* revision in tt* claim that only human ,in.mai, 
are unique, *nd (bi thootogy needs a method of reflection ttut attend* carefully ^ 
differences among animal*. 



Similarity and Difference: 
Theological Responses to Science 



In Ok remainder of the chapter I wfl sketch AOfalc existing options in theology that 
promise cainstnactrve dialogue with the lessons generated by BekofFs sticmiftc 
reflection* on arorruis 

First, Sadtte MeFagu* has already proposed a methodological option in theolojy 
thau ealh for greater awareness of the intrinsic value of animal*. Attention cpiste- 
molopy. » Mc r'aguc defines it. is a rather abstract teim for u very concrete in J basic 
phenomenon: the land of knowledge that come* from paying dose .attention to 
something other than oneself! 199.1-49*- Attention epistemology ttieansscttingaside 
Assumptions about human uniqueness and superiority in order to place other 
creatures in focus. The assumption* of attention cpistemology are that aninuis 
land plants and elements of nature I have intrinsic value and unique perspective. In 
an extended description of attention cpbrtcmotogy. Mcfegue writes: 

An attention cpWeiTHiIop i\ central 10 embodied knowing and doing, for it lake* with utmori 
wnottsnew. the difference* that separate all being? the individual unique site from Hftich each 
r.wlfandfarRseu* Embodiment mean* paving attention to differences, and we can learn 
ths lesson bes perhap when we gauge our response to a being very unlike ourselves, not only 
m another human bemg I who may be dinVitni in Uan color or sex or economic sunn), burro 
j hrinpw*«i Ik iriAffrf rttrirt.il> jifwj wh.'isr etttsifiwe wrfjnnM jhii^rh iivrrt marown — meal 

kestrel tor turtie or tree i. If we were to give such a being our attention, we would most 

probably act differently than we presently 0V1 Inward it — for from this kind of knowing- 
adenban 10 [hr other in w. own. other, djflcrem embodiment — follow* .a doing appropriate 
to what and who that being El < 199$: 50-1) 

Atteniion epistemotogy works against the dominant tendency in theology 10 gener- 
alue about nature, and challenges us to look deeply and empirically at the unique 
value in and differences among species and individuals. 

Attention cpistcrnology » evident in UekotFs approach to research, which take* the 
animal's point of view. When BefcorT uses the phrase 'minding animals', in part be 
mean* 'caring fot other animal beings, respecting them for who they arc. appreciating 
their own worldvie». and wondering what and how they arc feeling and why" ( SOOX' 
p. xv>>. Ileknff argue* that field studs requires 'taking the animals point of view' in 
order 10 make seme of anrmaJ behaviour, emotion*, and purposes (2002: 60). 
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froth McFfigue and tteknfi* conclude that the observer is transformed by doie 
attention la another creiiture. and that rhe tnm*mrmation is evident fa the evocation 
M compassion or lov*. which generates urgetscy for ,„*;« and advacacv (flek. 
SODS ifr-G Mtraguc 199J: ¥>h Attention cputerTurtogy conforms (n the oricntatr rv 
of BckotYs approach, about which he claims, 'My research ha* taken me in many 
different directions. Men* important, it bta led me deep into tbc minds, hear 
spirits, and souls of many other animal*, It has abo led me deeply into my own mind 
heart, spirit, and soul Animals have been my teacher* and he-ale rV <aoo* at The 
transformation mat occuts in human* who deccntre themteivet in relation to 
animals is not a sentimentality for similar ereatiires. an infatuation with ihe ewjfjc, 
or a setf-aj&randiiement from charitable openness, hut the transformative incjrru- 
tkm. if you will, of the different Other for the difference made in humin knowing and 
doing. 

A sctond option is lo develop a theology of nature thill includes the pcrsonhood of 
non-human animals. Philosopher Alfred North Whitehead influences a number of 
theologians who consider animals to have continuity wilh humanity. Whitehead 
encouraged scholars not to make judgements loout similarities and differences 
between human* and other animal* apart from empirical evidence (Cobb t*Jfr5: 581. 
In Whiteheads Modes of Thought, the continuity of other animals and hurrun-. ?•» 
based on the concepts of novelty, language, and religion. While acbiowledgjns that 
human* have a more complex relationship with novelty. Whitehead noted that 
animal intelligence- responds to 'conventional novelty with conventional devices' 
( l?3?' 35) Human* have consenriona] moments, too. but with humanity, Whitehead 
averts that nature crossed a boundary permitting being? in nature lo entertain 
unrealised possibility; In this way, outrageous novelry is introduced, inmetitne* 
beatified, sometimes damned, and sometimes literally patented or protected by 
copyright' (193a: 56). Concerning language, Whitehead observed that humans and 
other antmais engage in communication (at least, in the crnbryonK form of speech] 
that 'varies between emotional expression and signalling' (193S: $2). While under- 
standing that religion is comprised of ritual, emotion, belief, and rationalization* 
Whitehead attributed ctliul ,iihI tmution lu jriiiuIi nivluding huniarts. but lit 

reserved belief and raxionaliiation for human doclopment of religion (1910: 20-1). 

Given the continuities and differences among human*. Whitehead tug£c*tcd that 
the more advanced capacities for freedom and creativity in humans and vTrtcbrate* 
and the presence of a central organizing prindpk 1 to co-ordinate organic and social 
relationships in humans and other animals are grounds for extending the definition 
of person to include at least some animals other than humans. Whitehead defined 
persons as individuals whose life history of experience is co-ordinated by 1 'presiding 
occasion of experience' U97& 107). The presiding occasion of experience is the 
natural phenomenon that Whitehead called the psyche or soul, which means that 
Whitehead included iionhunun animal* among persons, who by definition are 
endowed with souls that preside over behaviour iCofob 1965: a«). 

Like Whitehead, Bekoff hopes to convince us that non-human animals should 
also he designated as person*. Restart define* persons using several criteria: "being 



constat of one* surrounding, hong *hle to ^ Ml. expcrrcn« inni* rm,> 
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nniiivt .ml MdfctOil I"**" ' *»* ■* a* * n0tO *" JT" V3f r COrK,dCT 
*k in their aMUuw lo meet thecriteria. vet we Mill appro^UM coond* humans 
(such a* bfrftto) who cannot meet 41 the criteil 10 Ik pewms (2002: 14). CUiainj 
,ha human* have nothing to lose or &«*"* tJersoririood with animals. Bekoff 
suggests that wnuh as person* Haw much to pin. Calling ammals persons 
■um.i.i man thai iaMris w»W owm w b« rated with napen md canxpasjaon 
tlui 1* dire ihcm. that their mterests In not suffering would he gjven co.ua! court, 
cntion wiili those of humans' (2002: t5>. Setoffs- research program™ promises the 
empirical mdrro trial Whitehead required and theologians need to develop an 
adcquiiu iheotogv of and for jmimal*— J theology of animal pcr*onhood. 

A thtrd option in iheoiogv k <o develop explicitly^ pancmheistic concept of God 
ihai rakes account of the rich and complex diversity of experience* in the animal 
world. A panctiihetstK W0*!-*fc« understands that Gods experience encompasses 
ihe world s experience. Sallcc McFague proposes that God's radical iranscendeiice 
and immanence are expressed in the pantheistic metaphor Ascribing ihe universe 
as Gods body. iHnch emails all bodies, all embodiments 1 199* «4>- 

Panentheism suggests a creative reciprocity between CWMSe experiences and divine 
experiences and the attendant world-view holds that God arts creatively and per- 
suasively in the world and that the experiences offae world are creatine events in the 
body of God (Whitehead 197* 3*8 '* Thc experiences that make up the world take on 
a sacramental character when the world's embodiments directly constitute Gods 
einbodiment. In technical Wnitricacuan language, God's inclusive experience of the 
experiences of the world is called intensity; a term which refer* generally w the 
ability to entertain the variety, depth, and breadth of experiences without loss of 
personal integrity 1 197k 8*). 

We might then imagine two ways lo contribute experience to Gods body. One way 
points toward complex individuals, such as humans, whose freedom and creativity 
enable them to contribute rich and intense experience to God's experience- The first 
war inclines theologians and phikwophers to maintain gradations of value in nature 
that give greater importance t&cittturw who individually contribute rich experience 
to God's body. However, if doser examination of animal behaviour leads to appre* 
anion of the intensity of non-human individuals, then hierarchical interpretations 
of experience may give way to genuine recognition of the intrinsic and sacramental 
value of non-human animal behaviour and experience. The second way points 
toward diversity and community, the volume of life In total, as the truly inclusive 
source of intensity and rich experience in the body of God. With the second way, no 
experience is unimportant in contributing to the intensity of divine experience, As an 
ecological interpretation of depth and breadth of experience, the second approach 
values all eapenencc—hunun and non-human, animal and plant, living and non- 
living— At sacred in the experience, body, and being of God. 

In dialogue with BekorT land other cthologistst. theological perspectives can be 
enriched by deeper understanding of the rich diversity of animal behaviour, experi- 



ence .and emotions. wUcfa ciiaracteT^ irniividnals. spe^es. ami animal h. 
IheifegiOl fflayubon. we might expect that a better understanding of the b, 
and intensity of animal experience (including varieties of difference and umibritvi 
might generate and support a deeper and more interesting concept of God, 

A fourth option for theology is ,,, continue our w<n* to establish ruwke 
and Lomrwsion. Theology b not always tolerant of difference, and the problem 
Of diversity is addressed with repeated and eecognwable habits of thought Mu}erim 
theologian Ada Mana Isasi Diaz criticizes traditional theology En terms of its habits of 
mind that define difference as absolute otherness, mutual exclusion, categorical 
opposition' (199ft: *o). Making one group of humans the norm against which other 
persons are measured, traditional theology is essentialis* with regard to difference. 
LJcfming difference in csscntiaiist terms 'expresses a fear of specificity And a fear 
of making permeable the boundaries between oneself and the others, between 
one's ideas and those of others 1 {1996: to). Cuban American thcofcogian Luis 
Q. Pcetra;a adds one further characteristic of theological habits of mind: traditional 
theology creates hierarchies that place some groups of human* closer to God, hence 
justifying superiority over and domination of groups who are deemed inferior 
(2003: 120). 

To be clear about the context of Isast Diax's and Pcdrajas observations, 1 must 
note that their characterization of theology addresses human differences— the cUffer- 
ence between dominant culture and Latmofa culture brought to light by conscious- 
ness of marginality and by engagement of mulatcz and mairzajc diversity within 
Latino/a culture. Isasi-Diai asserts that one challenge to traditional theology is the 
mujerista theologians daim that embracing diversity is a moral obligation for 
theology- {1996; to). 

For some, the connection between Latino/a theology and concern for animals 
may not be apparent. However. I have cited IsasvDiaz and Pedraja to demonstrate 
that theological injustice h committed toward diverse humans and other animals 
when we fail to attend to intrinsic value and particularity. Theologians use the 
same habits of mind to justify exclusion, ciehumani/ation. and exploitation of all 
not quite huxMn beings and animals, fust as 3sast-L>ta/ challenge % theology 
to attend to specificity for the salte of justice toward the Ulinofe community, 
so Bckoff challenges us to attend to the particularity of individuals and species, 
so that our awareness of the remarkable behaviour and intrinsic value of 
animals might convince us that justice toward minute is not an extraordinary 
expectation. 

A deep sense of relationship attends both particularity and value. Ihe tendency 
in some historical theology is toward universal and homogeneous interpretations 
of nature and humanity and the result is neglect of the particular. Resistance 
toward unnefsausm appears in contemporary theology that forces the issues of 
gender, race, and class into central place and that dcccntrcs the theological im- 
agination away from humans and toward creation (for example, in ecological 
theologies). What theologians have learned, however, with a good deal of struggle, 
is that even general theories about gender, race, and nature arc insufficient. 
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rfcedOB? afloat be based on some abstracted concept of woman because the 
ethnic, cultural, social. MugkTO national, nod cl«t contacts of diverse w< >men 
demand a more sophisticated and plural interpretation of gender. Likewise, a 
theology thai gencrili?« about iuues of race stiU dangerously holds dominant 
(while) racial motifs as normative until the cultural social* and economic diversity 
among races and within races informs deeper and broader development* in 
theological anthropology- Similarly, then. Oology might expect to discover that 
a broad theology of creation or nature is inadequate to interpret the particularity 
of species and within species. Ultimately, theological reflections on humanity and 
nature- are distorted and even unjust when particularity is neglected. 

Rosemary Ruclher names the connection between particularity and value, and the 
following remarks repeat and extend a quotation cited early in the chapter 

Women must ako criticise humanocenlriun. thai b, nuking humans the norm and crown of 
creation in a way that diminishes the other being* in the community of creation. This u net a 
question °* sameness but of recognition of value, wh«h at the iame time affirms genuine 
Jnfetv and mrticuUritv. It reaches for a new mode *i v&tnffihip, neither a hierarchical 
model thri diminishdji ihe potential of the 'floW' nor an 'equality' defined by a ruling norm 
town fiotn the dominant group: rather i mutuality that allows us to affirm different way**! 
being, <i*S**j> 

Attending to particularity is a part of attributing appropriate value to persons and 
relationship*. Forms of instrumental value tend to interpret groups or species as 
I .iluobte for the sake of their usefulness lt> dominant groups or individuals. Instru- 
mental value may limit relationship to subject-object interaction. Intrinsic value 
recognizes that Washoe the chimpanzee and lethro the dog have value in and for 
ibemselvesv without regard to their utility for human purposes but intrinsic value is 
rendered invisible by theological reflection that understands Washoe and lethro as 
functionally and objectively indistinguishable from others of their species or from 
non-human animals in general. Theological imagination accountable to empirical 
evidence and observations is adequate only when the particularity and intrinsic 
value — the diverse personalities, emotions* cultures, behaviours, motivations, and 
uniqueness— of other animals inform how we think about relationships among 
animals and between humans and specific animals. 

In conclusion, an empirical and .specific understanding of similarities and 
differences bturs boundaries and eliminate* borders. To speak of humankind and 
othcrkind (language I have used in other writing) perpetuates the idea of unsub- 
stantiated, absolute difference. Hierarchical and value-burdened categories of the 
unique Self and the Other create loo much separation and too much temptation to 
exploit and marginalize the Other — other animala and other humans. Theology 
must recast uniqueness, equating uniqueness with the intrinsic value and differ- 
ences evident in all species and individuate, as well as the cosmic community 
embodied in the divine, 
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On Being Exiles in our own Land 



Matthew Arnold, writing sadlyofthe receding Sea of Faith, gave his image a vast and 
deadly application; 

The world, which seems 
To lie before us like a land of dreams 
So various, so beautiful, so new, 
Hath reflfl>' neither joy, nor kw, nor light. 
Nor certitude, nor peace, nor help foe pain 
Zlovrr Batch. 4. 2-6: (emphasis mine) 
No joy, no love, no light? As Arnold then saw it, the loss of Christian metaphysics 
drained away all the normal meaning from life, leaving us desperately trying to make 
sense of a dead, empty world by pulling on our own bootstrap*. 

Ibis passage was actually the beginning, not the end, of Arnold* Jong spiritual 
quest. But it is this part of his message that has been most dearly remembered because 
later theorists have developed and preached the same vision. Like Arnold, they haw 
enforced it by strong orrtoSogica] language. They have dismissed our natural sense of 
connection with the work* around us as simply an illusion. Thus Jacques Monod, 
following Sartre, pva us this; 'Man must at last wake out of his muldinary dream and 



discover hi? total solitude, his fundamental bokoon. He must realise that. like j 
gypsy, he lives on the border of an alien world, a wmld that is deaf to his mix-: 
(Monod 197a; too). 

But who, we might ask. arc the mysterious figures that Monod ca!t hese 

creatures living quite outside the normal system of nature' Tncy .ire not fflUi 
tike ourselves. In fact. Monad's whole vision is just one more optional imaginative 
picture* a fantasy a* much at odds wpth modem science as it is with common sense. 

That nihilistic message — which has Shad enormous influence during the pasi 
century— draws its power from c\p!oiiing the unreal split that Descartes introduced 
between human minds and the rest of nature. It assumes thai the natural world is — 
as seventeenth-Century physicKls believed — alien to us because it is just a mass of 
inert solid particles bouncing off each other in accord with a few simple laws. 
Animate are unconscious automata. Life itself is quite alien to nature. We ourselves 
arc unearthly, supernatural entities. God's colonists sent to supervise the Earth. 

The Newtonian age could use this crude dualism because the Christian God still 
kept the two elements together. Later, as church influence waned, the faults of the 
system became obvious. Bui, instead of rethinking our relation, to the outside world 
from scratch, as was then needed, people saved time by cobbling together parts of 
their existing ideas. Perhaps largely due to the Industrial Revolution, they often dealt 
with dualism by simply dropping half the subject-matter. They threw out Descartes's 
Ghost and kept his Machine. Thus they Could turn dualism into materialism arid 
leave the inert, life- free physical world to manage on its own. 

ft has turned out. however, that this doesn't really work. The inert Machine 
and the active Ghost were carefully designed to fit each other. Neither can he used 
cR'ectivcly alone. The idea of a machine without a maker isa very obscure one, and it 
cannot be clarified by simply nominating Natural Selection to fill that post (see 
Goodwin 1994; Rose 1997). Moreover, the inert particle model itself no longer makes 
any sense because it is contrary to modern physics^ On the human side, too, a world 
of objects without active subjects does not make much sense- Eventually, therefore, 
behaviourism collapsed, leaving us with the 'problem of consciousness' which is now 
giving us so much trouble. The behaviourists, misguidedly obsessed with parsimony, 
had tried to explain human life entirely from the outside, ignoring the inner 
experience that ties at the heart of all human action. In their ambition to simplify', 
thej* had cut psychology oft from a crucial part of its subject-matter — from the very 
thing that it was trying to explain. 



What is Realism? 



besides religious matters, however, there is another pile of difficulties here that arc 

often discussed today— problems that arise when people try to restore various parts 
of the huge inner Eandscape that Arnold fell he had lost and Monod thought he had 
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nWran. b<ffin, fi» dteUWp and mo,, unlikely to d«erve JRu. .0 make any 
C d av wi.Mhi qrodm* *»* - -mail,- need » a q uue d.ffcr.m model. We 
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£1 «. 1 2 M.cvc in progres*' or 'fa basic M** Or .n fe » enuonal.s 
fcllafv o. "in .hr h.Jdcn hand of uV urto'. Or ind«d. .n .he death of the author. 
Merc il is obvious that the qearimi i» no. abou. xlmming a particular , em into 
the mvenmrv of things in the world, fa the first *. of remarks, the word real hasUV 
«me sort of sense .ha. tt has when wc talk of ho! cream or real coffee. I. ennrruu 
nroprr example of a «naln d» vim faulty ones. For «h,s use we always need a dear 
idea "of the particular kind of wrongness or falsity to which we are opposing n 
(sM oh.ed coffee, synthetic cream, imitation eyelashes . . . ). Thts is mdecd probably 
L dearest and most U^bmrj U « of th* word real- because .ibnngs out the 
conceptual background underlying the u* <rfth» particular term I hat background 
becomes stiU mote obvious in the second set of examples, because there the intention 
k cfeattv no. to banish particular ofej«M from the world but to question the use of 
certain 'oMttpa-tawn patterns of thought, certain ways of dividing and nara.ng 
our csperience-and to suggest that we must ftnd better ones to replace them. 

Tlw Loch Ness Monster approach is surely ill-omened, because, quite apart tram 
rdffiion. it Ms already dhu edited i.«irby failing in two other djkk **!<* are of the 
first philosophical importance. About subjective experience— a topic that the great 
empincists. from Lodte to William lames, rightly thought <cwal-it imposed a 
paralvsiog, indiscriminate inattention during most of the twentieth century. Essen- 
pally, conscious minds were deemed no. to be real since they were not par. ol the 
physical world, so consciousness itself could never be mentioned. This behaviourist 
faM is now beginning to thaw, but it has left us in the shocking chaos that surrounds 
die 'problem of consciousness' today 

Smiilailv ,n the case of ethics, this archaic ontological thinking paralysed thought 
by ruling that values were radically shut off from facts. Since value-judgements were 
not statements about physical facts, they could have no real subject-matter at all. 
These judgement* had no logical relation to the rest of thought and could never be 
explained. So, for half a century. English-speaking moral philosophers solemnly 
maintained that rational thought about how moral problems relate to the world 
was simply impossible, because such thought would involve a 'naturalistic fallacy. 
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The Forgotten Earth 
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What is wrong, with this countCT-produciivc way of thinking it> not just its neglect <»t 
mind but. more deeply. its narrow, arbitrary conception afflicts and RMtim Hurt . 
years back. I wrote of il in fkast nmt Man: 

The KJlIv monnraiH thiriR about F.siitcntjalUm » its f-Httwding U if the wnrld conutned 
only dead IMItCT (things) on die on*! hand and fuily ration^ cduatfid human Iwring? en the 
Other— 9M if then: wc(e no other life-form'.. The rcnprewion of rtrifftion or abfirnhnweni 
which Bd^ehlialirfs have i? due, I am Hire, not to the removal of God, but 10 this coniemp- 
mmi* dismissal ofalmort the whnle hiosphere— plants, unimnk. and childrch. Life shrinks to 
a uw urban rooms; no wonder it becomes absurd. <Midg|cy i9?S; 18-19) 

Arnold's impjewioa of desolation on hl» stony beach and Monod'a strange claim 
to the marginal, outlawed condition of a & ypsy arc, 5 think, simply expressions of the 
impoverished status to which she isolated, cerebral, scvemecnth-ccntury Self hid 
sunk in Enlightenment thinking once it lost els celestial background. Deprived of 
heaven, this Cartesian ghost belonged nowhere. It certainly could not think of itself 
as at home on the Earth, which it had long regarded as simpEy the opposite of heaven 
|s« MidgJc-y 1003: ch. 19). Jt had been separated most carefully from the human 
body, and thus from its natural context in the rich life surrounding us. 

Christian thinking had denounced all Teverencc for the natural world as pagan. 
and secular thinkers still avoided it as idle and superstitious. Indeed, rewrtwe itself 
tended to be viewed in enlightened circle? as a dangerous state of mind, not suitable 
for an independent, autonomous, rational individual. 

In consequence, human spiritual capacities— which are. after all. as real as our 
oiher faculties and as moch a part of the natural world fts frogs and daffodils-were 
viewed with deep suspicion; their cultivation was discouraged, the result was that 
this impressive, totally independent entity MAN was left with nothing to worship but 
himself, this of course he eagerly did. building technological shrine* to his own 
glory the heathen in his blindness bowed down to wood and slorte— steel and glass, 
plastic and rubber and siUcou-of his own devising, and saw them as embodying the 
final truth. This has gone on until he began to find, to bis surprise, that they are fast 
exhausting the resources of the F.arth he lives on. 



Why Gaia Helps 



It was at this point that lames Lovdock suggested that we might i*«tead start trying 
to understand the Earth itself and uur own relation to it in cMercnS terms, tithe 
said) we begin to attend Properly to our own planet, to see that it is not an mert heap 
of resources but a self-maintaining whole, a vast, complex living system— if we begin 
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The Forgotten Earth 
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Thr« notions are now becoming quite widespread. The idea that the biosphere ,« 
ta »me sense a living whole look, morasmjly plausible as we are increasingly forced 
Z rceo^ize that ftil whole is ** and in trouble. Po, i. k surety o rt ly bv,ng thmgs 
ha. calbe ill or wdl. GtiM thmking thus aS> W a sudden return to itttam (tn 
lhc perfectly Ordinary sense). It make, possible a saner, more *«,«!. and more 
ISble vim or our own sitoation-a s-iew that finally explodes duahsm and eposes 
thehollownessofthcMotiodiannwfodnima, M 

^r all purposes, we need to grasp finally that we a« no. machines or ghotfror 
taS «S of those entito nouioning on ft» plane, We are earthly 
■Tca.ures who are dtoroughly »r to-e here-part of .he system, nat.ve .0 the 
lee, living in the only dwelling *e eould ever have, and O""^** J«* 
upkeep- mL miction to space is a* idle a fanasy as any w*h fidfilment that 
rtiidous people may have dreamed up in the past- 

-Otis insight needs no ontology! excesses. Gaia is not an extra ent, y. but he 
earthly hiosphere that has actually produced us. Occam's razor can. 1 think, be safely 
ifieaihed. 



Parsimony and Pluralism 



Why. however, was Ota. raMr so eagerly brought out .n the fint placeT li ™ «««. 
of course, to provide that most laudable feature, conceptual parsimony. WU a™ o, 
0«am was indeed right to say that varieties of entities should no. be mulled 
beyond nec^itv-.ha. we should not say that «,nse.hing exists urUc* -have a 
ciridca of what it is and what work it does in the world. We do no, want .die fifth 
£S our car. such as phl^ton or the 'amma. spirits". But how do we d«d 
Z which e^lanatory entitle, are reaUy neededT What eonstttutc. necessrty? Not^l 
EeiL^ ftfth wheek Some may be babies which it would be fake economy to 

deals o.Jy in entities that it can pros, to be present by e^ertmenL But sc.en ifts. 
p ice dUno. really goon in this resmced way. least of a. I trtft- ^0^ 
ELl Physics, Abates about the physical working, of the umve,« ^do not 
S evolve" around whether a particular entity exists but around .ts M «n , 
"he rlson for invoking it, the work that u does in the ^fW"*??^ 
S Attempts ,0 ^ the Higgs boson may look »pe.haa.ly l^» 
find the loch Nes, Monster, but the, are actually somethmg very J****™*** 
Sy goin B on here is a comparison between various f^^T^^TZ 
iJi-eW -f interpreting the whole. That coropamon will be settl d mam^ 
l^elr coherence with other ideas and with the gre*. mass of physical has. Parttcuiar 
espenments play only a very small part in thts process. 



COKCI rniMC ftlFtECriOH* *ft» 



MAUI MIPBIBT 



..... hr,.r inquiries new itcmso.nSl.mTly crop up that *K ft* distant 

,,,,,,,,,,,„, .h^lMgc.^" a-Mrt*. brancs, dark matter, dark 
fr „,„ .,„v peaMe ^ ri f«^' r ^ lH £ v ind e«l experiments arc evenn.alb 
energy, dcv-.d.m^^ ^« ^"^ lhc S**. of these r*uh, ^ 

universe* to ««»-^ *** J?" J, b(f of new w&mm ^ m m r^ 

provide lor. Al Roger tare* puts >t: 

k , rh. Krtir nni«iw thai he inhabit* split* in lw (oi mow) at each 

2 'l^'S ^ - ""such (ft*,*** -h. ttig. ... .to*« 

"*""""' 2™bS^Mfel*e wikfcr. Indeed. WJ alternative |orfb% would «- 

j,^ uri^M ^'^X'"™ fetodTy Ac mod economical of viewpoints li 

^ h ,..me ^ KSSSi*W mwitw * '""'.itudc Of problems of its own 
This isa decreet m**m*aL Actually foe mwgBUMJ the ■ "PI™*™ «i* 

^Knli* do emeS this idea, alon & *» Other Grange vision,, as . 

though he has other objection, to «-«**« *« «* **»" ■ . U« ™*j 

eannot be rufcd out as .1 possibility' (Penrose i** jftoK 

Thu, «, the world rf ttaNfal physic. Other a^Mmfaa *£**£ 
pernor,, Cm ccru.nlv doc not always rule. V^ of tMrtog """J* 
i*u*W if they apparently explain the data more dfadmly than other anl^le 
ways, even if they do it more ciituitomly. 

|| IIS nuy ,ndecd be one rc4s«n why physicists arc, today, often more Tttepnvt to 
idfem* .ranking Hun are biologists or social demist* They may be more ajarc 
tf* i, b nece*ary 10 try out many different way, of thinking and «»» "* 
ditiercnt one, togclhcr^hat problem* often do not adrmt of a Single satisfactory 
solution-ilm. in fro. .be world we are .tying to understand I is oltcn a Q 
d«J mare complex than our current thinking allow*. Or, a* lhc grffi bmlotfH 
I. B, S. Haldwe put ii, eht* world 11 probably not just much queerer than we suppose 



but much queerer ihan we can suppose, Our beuhiet. suid HahUne. may simply not 
headequaic to begin io represent 1 1* qiieemesa. 

Bet J u« ihw complexity k. now adniitled. wc now know lhat il is varsi^lrtgly 
unlikely thai a single way of thinking will ever explain ihe world's workings com- 
pletely. N'o on* pattern of thought— not even in physics— w W 'funda menial' lhai all 
mhefswiH eventually be reduceo to il. For mosi important yucsiion* in human life.4 
number of different conceptual toolboxes always have to be used together. And there 
is no single hiw showing us how we should combine them. 

The more profound thinker? among today's physicist? Have, I ihink, indeed 
understood the need for this kind of pluralism, a need which Heisenberg mad* 
dear half a century hack {Heisenberg. 1958*. They have swung right away from the 
position thai their forefathers held at the dawn of modern v3encc Seventeenth- 
tentu linkers were convinced that the world was ultimately simple in a way that 
rfiOly would allow it to be understand completely by a single pattern of thought, a 
pattern that would essentially rcdu« to something closely icJated to mathoruHks. 
And thev set about developing physics as the candidate for that sublime role. 

Since then, a depressing series of dUappoimments, diversions, and surprise* has 
interrupted the Weal straightforward progress lhat was hoped for. The most trau- 
matic of these has, of Course, been the sudden collapse, a century bacfe* of the 
Newtonian paradigm which was expected to support the whole enterprise. That 
Shock has indeed led many physicists to adopt ,n more realistic, more pluralistic 
approach to the opacities of their awn discipline Unluckily, however, many scholars 
in other disciplines seem not tn have noticed this explosion. They stilt back a 
'physiealist' view of the world which assumes that this single ideal. univcrsaJ explan- 
ation will eventually be found- 



There is Inner Complexity, Too 



,.... 



How docs this poini abaul plur.iUiflfl bear on our qutslions. about religion? 

Here, what we are trying 10 understand and «plain is the whole «m landscape 
of the religious experience and thinking, of humankind. Cu n &on<.n B that range, 
William lames famously found hug? varieties of religious expense to occupy l» 
even within the Western Christian tradition ilone. He explained lhat. in order to do 
justice to that range, he had to leave aiide other traditions, ami also the poHk aspect 
of idiRUW Police i" ">* W«l itself. Even so, he found enough complexity to ft 
pit kcd volume of SCO pag«. which he concluded on an unp.etent.ou* *nd tentative 
note: 

Meanwhile the practical need, and «penene« of rdifj^n seen, to n« -MifrMi M» 
belief thM, beyond each man and in a fashion wntinWW «* h.m there «««* > U>g« PW 
^Lh i« Lenoir to hint and to his ideak All tte the &0. require b .ha. the pew .hcvuld be 






_ 



.,-. mary iwaqa 



j I , rfum <*r «srfmii »*»■ AnyiWng Uigrr will tto if only it be l|tp 

S£?£i BCSE* -» - <* ■""""'• " - " ol * **"* ■ '~- 

ctuu) 

I , • „... W la ran will do , lame* **• ■»"• of COUfM, eodorang some 
Inwr.tir.gtha' •» n ^ n ? l - ,rse, H 7 w „ „„, M , iTl& out. «fc of us can pkk any 

«MM<" « ^ om "f ^'' ';: ohscfVcr , Join, of view on the range of 

U ■»** «^,2ir2 the estrcme divert of percq-tion^he 
human ^miluiliiy "^ P«n««* "" « . ffli , varilius MiA Ho Ml wing 

difference, »* *■*■ and yan ^ f^d^rem responses and would do » 
,l,,i .hose differences must me«',uWy produ e oilttrem I 
J if what eoofto*. <ta- out** h BCtutfH. the some for Ml. 



Empiricist Visions 



-in,. «h* noieible plurality of gods with the more general plurality of 

' ■■ ■' eCTS mai ^ ' j. m „ ftMVrt nf uiKlcfslaJKUnR. For am«. empiricism is. 

ssgssssssss 

"tS?^ tm»g W onctajtana religious e K p,ricn«, the workings of our inner 
resolving oht doubu here: 

H»nt 10 one and ihc «nir genu, but —of U- ««■* ■» "*ta »nd bcucr »c, dj*¥t« 
^ri;°l £ Md «to* to<|»«* *rt to? (Um« »* SW «"!*"» "V^ 1 

This account surely reflecu -ames's own experience* in the grim struggles with 
depress,*,, to he endured in early life, before finally nMhtag a « «£■*• 

« P ple wth ttpJ&CU beMW, deep attitudes and the differ.. 5 or. S et D>>nk.-t*« 
Jprfd, diem-including Conflict, between what are viewed as purely Intellectual 
'paradigms'. 



CWCLittrb-O BHTtrCTloN* »1 



What Sort of God? 



schemes Mh« duA ««** Wha, * _ ^^ ^ ^ 

.rniowe- A' WrtW "« ' P . Horld-lhf encteing conl« «hdMP«. 

^iS^Sc^ « WB » • «ho«, ^ ..rid of the happy man „ . 

Or. ai Francis Thompson put ii; 

Oae% ihc fish K>ar lo ftnd ^ occin. 
The «gk ptungf Kl ^ n ^ ^ c a ' r — 
That we "k of ibe M-«s «n mo'ion 

If Oicy haw nmiour of ihct ihcre? 

Itiompson, The Kitigfam ofGtf 

Taoism and Conft.can.sm the centra^ pnne 1 1 s I ^ , axonis , .^flrfi 

thought too contains a Mrong mysneal '^^"Jj* ^ cUt ^Mcister 

ssaast » £ £■•■ ^frr *■ BuJdWs "^ " 

:, l0WS for -^^^^JTc^ 1 ^-- 1** a-* u *"* 

Bv contrast, ihe ma.nstrc^ of Chnitian tuc . ^^ 

,^nal. attaelted to -be God rf. ^^^JS! ^od UUe HoW* 
abo believed 10 be universal and <™"' * lurc Jg £0ano , 1, has 
Cympi,. deides. but a c rcarivc ^^'^S W of **, so to 
ncv er been easy, however, to combme ******* ^ ^ whole wncep , 

su ,e!y b«m central to our eulture's recent ^^SS^ ifl this frKCloll 
of God. an unease that W* already ran,pam ^oM . n ^ ^ ^^ 

be!ween the two aspects of deity, the personal aspect 

modem thought has found it hardest to ««jj«e. of ^ 

J5BSSES2 5SS3SS SS* - ^ 



MJ MA'ftV Ml PC'' I ' 



. , lh .he »t f ft* kwow '■"^""t- OTms ia,d v° 'r^" T lcd * nd , 

with »)»■" f.^,,„hle «nsc and is used to describe a wide range of 

turned » ctedtator. £ , !««»»*£ L many people ouuidc .be tat. 

■*" I**** r5S52 5-55 *WUb™ And many of 
S£5fty .h/idea tf * full, |»*»*1 dei.y rn.o fed* 



Is Heaven Elsewhere? 



Ofwmc «hi 5 kind of pert** « no. new in WeMern though.. ' rhere are, however. 

ri X"^ liP Lv |« been redirected ra.her than ^ M in 
£Z£S otadanw- wi* monarchy cannot now ^ 
XX difficulty b the local-indecd. parnchial-characte. of lite bibfaol God 
JSh .h^od of the Old Te^n,. The many justifiatiotK tftr^rf™ and 

a^ more tum.rsal in its »»** but it otttha many <ton« of mirades^orie, 
Si ^ S-l uxtoy* «totifo o-H**. tod the mo S , important of .nee «r- 
IflSSrfr»«™fion ind resurrection-also rabeaw.hr d,meul.yof pmpecuve. 
xCSJ «U ^ events a. «ri » to «** bta»ry "*""""**» 
J* vaJr. much ... udy. .ri anuSropocen.rk ^crselhal we now Ubd»V they 
end now h> svrikc us as local. In fact, much of the d.ffipihy cenlres round the 
SiT- -« «h» of the _ i.e.f that have foUo.ed d* ^P-*-* 
ZLu*. change vAkh no, only disturb the tradition* plaang o G«L m *e 
S but perhaps ifflki .he whole notion of seeing him as a person m 3 «qr .ha. 

"^S-^-* Partk^ being, it , natural to place .hen, <■» 
J^ESS-fa,. ** charade, MM *• -' ■**-£ 
for divine per^n* was ei.her above u* or below «-* .he sky or under the earth. 
Thus fere were sky-god, and earth-gods. or rather, quire ^j***-*** 
goddesses, lehovah. like Z«* was originally . sky-god. wrdd.ng h.s thundcrWi 
L, above, and to his early day, he seem, (like other chief gods. .0 h. * tad 
colleagues and a family to babnee hi. spcciil in.ere S «. But after King rtaekuh, 
who M» aiBioui to unify hi, distracted realm, ihrew oul these other & ods and made 
khovah an abwlule niler U King* * ■»>■ th'S balance was disturbed. 



COKCLUDttM SWWICTro 971 



^ d , ul „ i, wa, i n .ended .htt lehovah should ab s orb ..I -he. ^'^^ 
, Wm«ll hw Ihal did ™> tappen. l..M«d. he .rested .he deme, Ihemsehxs " 
,r ^ . enlls md .he provinces of life ttal «hey had formerly represented •» 

conqutr«iicmiory mu Ht fflW thai, in the new tBonoihcistoc 

After the La- ,l «*™' ^ |ifc lhal teA ,, y t .«„mted was always .he net one- 

m. from thcisuc religion, freely P'^,™^™^ ". ,.. hiv „ YS , CT .That(it 
J* n. of Gaian inv 1& ery is pr^ely to correct .hat -llnsron. 



Difficulties of Deicide 



5^---^^«'^f^«S3SSr nude Unat 

Nietoche, ho^r, working a. the ^^^XtoSTu-l^.te 

ahake. When he fu, Un^ed his P .„ec, ^M gj~£E now 

developed that thought further in the Madman S specb- 

W* h* HU H«-fN ■£ L We are aU h» -"^^ ^Tfe «™ f ^ 



COMCUUDIMG RerLBCI'IONt 7# 



m 



mar* mi now* 



oti-nf 5" 1* not llic nugnrtud* Of ih" dcco ton pcji 

. ..„i lllmn ioiltt ,.,,.1,1,-m.Huiiv.tis who hmx gone bcynod 

fcfea have (he «p) «' '"■'><* ™ £ wh0 can pafcm, „H that w» formerly 

apoacdrfAn r-T^-mu^ J"J» law ^ wr , acquir ingby independent 

tough, lb. iWhoniT n ^^ ,0 f ^; C ,, L «£ to*™" Ifffe) M««^ they 

i-52--^™!,? 33'Si mal«* th, rfbn necessary » «* » 
BHBI iwpM 'ha. <1h d "'" , hfmsr)ra are responsible, somctmng thai B 

final jutomy and the onh m**", ain , madB possible certain good 
,dm.red »nd widdy deeped. Wh* « has « £ « ._ ^ 

'r^rs?* «^ :; » yiA indccd °« morai 

do »hc weA he wpeUtd ol u- i " . f h { WU rtge— can 

encouraged by tiusbnd of uward !ooUng.« op |™, nlinc :ed conformity. 

Wte is to nght course here. J-JjJJ^JSSS *— * 

finding a nc« ab». U « monarch *^SX^ ^ q^ | egtslativ c function 
Brft WhT d,d he torn to . KfiD ^*«^ J w lha , thc reasoas for 

dointriBhl«nMfr° manm,alJlDk ' • ir uft- iKf whole 

toped hole, ihb anno* be ihe right way W f>U it 



WhatitMeanstobeSoc lA L 

B* ««, why we are no. Nic^hcan -preme g^ ,* .h* « J^^J 
crcaune value," in a moral vacuum. Wc make our choices o> 1«^ «^Jg 
weTe fndeed ^h aumnomoU,- in the «n« of rcly»njon our own consaence. Uus 



Ah low. In us be inw 
To one anoincr! 

oiha people MjM «^2St ih guid, » a deeper and fuller «A 

us W .he world is meaningful after JL m a dwply 

-,-fiis i. rhe ^ of his ..arthng rernark tfw ^^ ^ u 00t h^ a 

pl »i«i.m S on .he maU«. He cornmen,^ 

opa» a, » r«U.ies >ha, *« ^^^^ousnes, ...«-b — to ^ 
rrt |Wes U-! .« e»nc«M ft-m ihe ""^™ ^ (^ , Q outth u« OI «»-«<^ 

i ^r.\w- We ilreadv know Oiat moral <hJng« 
Th is s^iion is not fUhy ^-«^JJSS2 ^ undersund.oR each 
„„ Jte, peoples cognmvc ^^J '^h Z ,he undcrstanden virtue, 
,her's feeling and m ..v« depend »V'JJ » umlet5Und , nal th ere is 

SSMSail^SftSS M can he ^ H -P~- » 






MAKT MlPGir.1 



» — - ta -h r ass c^" sasstttE 

i»6tt 500; «t '*)- ,k™..oKi lend', to ftrt «"«* on ,hc »l"«Uun of 

H ,hfc point, hoover. mode*, 1 *°ugbr "J ° e of ^ ^ 

perhaps J«« «W^ ^ ^ ^l^Up^ of.herivcrorpnr.of t h, 

SSSSSEEE ■- S T s, * ps * "" >bQul fc 

pra ^ r .f «hc ** JJ^aJSS iceffl5 ,0 mC t O S h0K fa -. 

Bfitot. than ' S '^' W ■V^^^chl.rBer^dmoremv^crio^lh.n 
had bflwr follow iheir example. 
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